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(57) Abstract 

A network provides users with a simple and secure way of establishing communication sessions with other users or services, running 
either over IP networks or other networks, e.g., PSTN. In a sense, the network can broker communication services between two or more 
users (e.g., people) and/or services. A plurality of different clusters of servers is provided, and each of the clusters may be linked together. 
In certain embodiments, each cluster includes multiple servers. Users are registered within some specific cluster and given a unique 
system/network ID. In certain embodiments, messages are not sent directly between users, but instead through at least one intermediate 
routing service (RS) provided on a server of one of the users. Thus, in certain embodiments, a user may hide or mask his/her personal 
information from other users even when communicating with them. In certain embodiments, a user may establish a communication session 
with another user without knowledge of the client device (e.g., PC, mobile phone, etc.) being used by the other user, as the network 
arranges for communication (e.g., text chat session, voice chat session (PC to PC, PC to PSTN, or PC to mobile phone), web conference, or 
pages (PC to PC, PC to SMS)) between the users regardless of the client device being used by the called user. Thus, the network enables 
any of the above communication services between users, and the initiating user need not know whether the other user is currently online 
via his/her PC or may instead be reached via pager or mobile phone. 
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This is a continuation of U.S. Provisional Patent Application Serial No. 
60/133,401, filed May 10, 1999, the disclosure of which is hereby incorporated herein 
by reference and on which priority is hereby claimed. 

A DISTRIBUTED SYSTEM TO INTELLIGENTLY ESTABLISH SESSIONS 
5 BETWEEN ANONYMOUS USERS OVER VARIOUS NETWORKS 

FIELD OF THE INVENTION 

This invention is related to a system and corresponding method of establishing 
communicadon sessionCs) between users as a function of their availability and/or 
communication device(s). 

10 BACKGROUND OF THE INVENTION 

Typically, users of communication tools (e.g., mobile phone, PCs, en^il, etc.) are 
faced with two essential tasks: locating the device address of other users to 
communicate with, and establislung a communicaiion session with that device. These 
tasks typically differ depending upon what device the user(s) is/are using. For example, 

15 on a mobile phone with messaging capabilities, users usually locate other users by 

finding them in their local address book, and then establish either a voice session with 
that user by dialing a phone the user's phone number, or they may type in a short text 
message (STM) and send that to the other user, either to their mobile phone or their 
email. Depending on the phone operator of the callee, he/she may or may noi be able to 

20 receive these calls. 

As another example, a user of a PC based text-chat software may have a list of 
other users that they can inidate a chat session with. However, they will only be able to 
do so when the other person is logged on. When logged off, they have no way of 
determining how to reach that person, nor can that person be made aware that someone 
25 is trying to reach them. 

Thus, problems to be solved may include any or all of the following. How to 
make contact information available and configurable centrally, independent of devices. 
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a.dgiveu.e.asi„gleaddr«.«,„seforaIlc«caticns. How «> advertise 
ava.i.b^^ of a user ,o panicipatc i„ some kind of coo^umcadon session. How .o 
m.nate a co^nunicadon session with anoU^er user (i.e.. a contact) iudepeudeutly of 

'^---^'^-withouti.owinga.ydeviceaddr.ssesofthecon.actiu^es.icn How 
to enable usen to centrally control how caUs intended for then, should be handled with 
or witi^ou, their direct intervention. How to insure inte^perability of these funchons 
when Che callers and calicos devices are on distinct networks, possible operated by ' 
dtfferen. service providers. How to keep other users fro. changing a use.s contact 

•"onorroutingset.h.gsorinanyothcrwayin.personateanotherpe^n. Howto 
^.ow a user to block annoyin, people fto. contacting hinVher in a cent^ location 
How to enable more than one organization/company/opera.or to provide services 
desciabed herein in an efficient and/or inte,x>perabie way. 

Tie SS7 systeru allows intelligence in touting decisions made when setting up a 
phone call (e.g.. see Intelligem Network ON) a^hitecture origmated by Bell 
t. Communications Research), m wiuch .he service logic for a caU is located separately 
from the switching facilities, allowing services to be added or changed without having 
totedestgn switching equipment A later ve^ion of IN called Advanced Intemgent 
Network (AIN) introduced the idea of a service independent architecmre in which a 
g=ven pan Of a telephone number can be interpreted differenUy by different services 

.0 "ependingonfactor.suchastunecfday.calleridentity.andtypeofcall. AINmakesit 
easy to add new services without having ,o install new phone equipment. 

Unified messaging systems allow users to provide essentially one address for a 
varrety of communication options, typically including phone calls, voice mailbo. fax 
and e-mails. Typically, all messages are stored in one centralized inbox, that the Iser ' 
- can access from different devices, sometimes using media tr^slations (e.g.. converting 
text messages to voice). ™s effectively reduces the number of device addresses that a 
user needs to give out. 7T,ere are numerous companies working with unified messa-ing 
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Various companies have created networks miming on top of ihe Internet that, 
allow users to send each other short text messages and monitor the status of other users, 
where the status is usually defined as whether a user is currendy connected to the 
network or not. This kind of functionality is currently being considered as an IETF 
standard called IMPP (Instant Messaging and Presence Protocol)- 

The Session Initiation Protocol (SIP) is in the process of becoming an IETF 
standard, and has been positioned as the successor of SS7 in IP based networks. The 
protocol basically allows users to invite other users to arbitrary communication sessions 
over the Intemei, and at the same time allows for arbitrary routing of these invitations. 

The aforesaid IN and AIN approaches used in SS7 are limited to the phone 
network and are not easily extendable to other networks like the Internet. Thus, there is 
no easy way to advertise availability of other users to communicate. There also is no 
easy way for users to configure their routing, except through limited interfaces. Instant 
messaging systems are typically only IP based, and do not in general allow 
communication across different networks. Most such systems rely on users to be 
connected to the system in order for their routing to be active and they disclose network 
addresses to other users, which potentially can be considered a security breech. 
Furthermore, most systems rely on a centralized architecture which may make it 
difficult to distribute a user database and traffic among many providers. 

In general, various systems address a portion of the problems discussed above. 
However, there exists a need in the art for a system/network and corresponding method 
for handling one or more of the aforesaid problems in a more comprehensive manner. 

SUMMARY OF THE INVENTION 

A system includes a loosely confederated network of server clusters along with 
any number of client terminals (i.e., clients) that coimect to the clusters. 
Terminals/clients can be software entities mnning under some operating system or any 
other device running on some communication network that can have access to the 
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cluster. Users registered within some specific cteter and given a nmque user ID 
Tins user ID along with the ID of the cluster (CID) constitutes a globally unique user ID 
(UK,) within the whole system. Users can be human or any other entity that connects to 
the cluster via acme cUent terminal or by some other method/system. Terminals can 
gam access to any number of services rmming within the cluster, or to services running 
m other clusters (a "service" is a software entity that can have arbitrary functions) Tie 
comtecdon between the .en,nr,al and the cluster is secure, a^d may use ctyptogtaphy in 



certain embodiments. 



Basic services which may be provided within each cluster, include, for example- 
10 1) dynamic user properties, called online status or user's "presence", that allows users 
and clients to cenMy define and modify data points linked to them; these changes can 
either be manual (explicitly made by the user) or automatic (by some client or server 
side logic); 2) contact list and contact notification, that allow use^ to subscribe and be 
notified of the online status of other users, and/or be notified of change of other user's 

15 nee information; and 3) routing service, that allows user, to send requests (ie 

ii. vitations) for communication sessions to other user., as well as configure how thJse 
mvitations are handled depending on the user's current presence information. 

The routing service aUows users to send invitations to other users to estabhsh an 
arbitrary communication session (e.g.. text chat session, voice chat session, web 
20 conference, etc.) over arbitrary networks. The requests are not sent directly between 
users. Instead, the routing service for the sendingAmviting user sends the invitation to 
the routing service for the receiving user. The routing service for the receiving user 
detennines. according to a logic specified by the same receiving user, how the^'request is 
handled and what services are available to handle the request. For example, the routing 
25 service for the receiving user may forward the invitation to the receiving user's client. " 
may ignore tiie invitation, may forward the invitation to the receiving user's mobile 
phone, or may forward the invitation to the receiving user's inbox so that the user may 
later read the mvitation. 
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The cluster and services within it make the necessary minimum setup for the 
session to be established, and thus no network addresses need to be exchanged between 
the users, thus retaining the anonymity of the users. As users can be software entities as 
well as persons, the system allows communication sessions between users and arbitrary 
data services. In certain embodiments, the system does not need a central database of 
all users to function^ but clusters can forward requests to other clusters, and thus insure 
the connectivity of all clusters within the system. 

The application provides users with a buddy list (i.e., contact list), A user can 
add other users to this list and organize them into groups. Using the application, the 
user can be aware of the online status of users in his/her buddy list (i.e., contact list), 
and get notification when these users' status(es) changes. Moreover, a user can set 
his/her own online status, make himself/herself invisible to annoying users, and send 
users in his/her buddy list any kind of message with a simple double click. 

In certain embodiments, messages are not sent directly between users, but instead 
through at least one intermediate routing service (RS) provided on a server of one of the 
users. Thus, in certain embodiments, a user may hide or mask his/her personal 
information from other users even when conraiunicating with them. In certain 
embodiments, a user may establish a communication session with another user without . 
knowledge of the client device (e.g., PC, mobile phone, etc.) being used by the other 
user; as the network arranges for communication (e.g., text chat session, voice chat 
session (PC to PC. PC to PSTN, or PC to mobile phone), web conference, or pages (PC 
to PC, PC to SMS)) between the users regardless of the client device being used by the 
called user. Thus, the network enables any of the above conmiunication services 
between users, and the initiating user need not know whether the other user is currently ' 
online via his/her PC or may instead be reached via pager or mobile phone. 
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BRIEF DESCRIPTION OF THE FIGTJRRS 

Figure 1 is a schematic diagram of a plurality of server clusters connected 
together according to an embodiment of this invention. 

Figure 2 is a schematic diagram of an exemplary one of the clusters of Figure 1 
according to an embodiment of this invention. 

Figure 3 is a functional diagram illustrating how a first user (having a client A, 
such as a PC) sends an invitation message to another user (having a client B, such as a 
PC) according to an embodiment of this invention, wherein client B's routing service 
forwards the invitation message to client B. 

Figure 4 is a functional diagram illustrating how a first user (client A) sends an 
invitation message lo another user (client B) according to an embodiment of this 
invention, wherein client B*s routing service forward the invitation message to client 
B's mobile phone because client B's client is not online. 

Figure 5 is a functional diagram illustrating how a first user (client A) sends an 
invitation message to another user which is a service such as a software entity according 
to an embodiment of this invention, wherein the software entity's agent or routing 
service forwards the message to the software entity so tiiat communications can be set 
up between the first user and the software entity. 

Figure 6 is a functional diagram according to an embodiment of this invention 
illustrating thai connections between users can be forwarded across clusters. 

Figure 7 is a diagram of an exemplary aspect of a client as it appears on a user*s 
display screen (e.g., display of a PC) according to an embodiment of this invention, 
wherein when launched the client application prompts the user for a user name, 
password and/or server address; after which the client can connect to the appropriate 
user server and establish a secure communication with it. 

00691 40A1_f_> 
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Figure 8 illustraies an exemplary coniaci list of a user as it appears on the user's 
terminal/clieni's display screen according to an embodiment of this invention. 

Figure 9 illustrates a menu list of a plurahty of different types of invitation 
messages which a user may choose from to send to another user, this figure illustrating 
5 how the menu list appears on the user's terminal/client's display screen according to an 
embodiment of this invention. 

Figure 10 is a functional diagram illustrating how each operator may run one or 
more clusters according to an embodiment of this invention, where each of the clusters 
can coirmiunicate with one another so that invitations/messages/data can be sent from a 
10 user on one cluster to a user(s) on another cluster. 

Figure U is a functional diagram illustrating the server structure (e,g,, 
communication links between respective servers and between servers and respective 
clients and database(s). 

Figure 12(a) is a diagram illustrating how an exemplary mapping fimction of 
15 Figure 1 1 works according to an embodiment of this invention: 

Figured 12(b) illustrates a user identification (XJID) which is given to a user, that 
is applicable throughout the entire appUcaiion or system/network, according to an 
embodiment of this invention. 

Figure 13 is a functional block diagram illustrating exemplary components of the 
20 cluster of Figure 1 1 according to an embodiment of this invention, and further 

illustrating how the cluster may conmiunicate with other entities such as clients, other 
cluster(s), and/or the Interaet. 

Figure 14 is a flowchart illustrating steps taken when a user sends an invitation 
message to another user according to an embodiment of this invention. 
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Figure 15 is a flowchart illustrating steps taken when a user (e.g., Carl) sets up a 
chat session with at least one other client (e.g., Anne), according to an embodiment of 
this invention. 

Figure 16 illustrates exemplary data stnicture(s) on a user server, via the user 
5 service, according to an embodiment of this invention- 
Figure 17 illustrates exemplary data structurc(s) for the contact status service on 
an exemplary connection server according to an embodiment of this invention. 

Figure 1 8a illustrates a data suiicture(s) stored for the contact list service, which 
may be stored in the database and retrieved on demand, according to an embodiment of 
10 this invention. 

Figure 18b illustrates a data structure for user profiles according to an 
embodiment of this invention- 
Figure 19 is a schematic diagram illustrating a logon procedure or sequence for a 
user (or the user's client) according to an embodiment of this invention. 

Figure 20 is a schematic diagram illustrating a logoff procedure or sequence for a 
user (or the user's client) according to an embodiment of this invention. 

Figure 21 is a schematic diagram illustrating a contact Bl's logon/logoff 
procedure or sequence according to an embodiment of this invention, wherein a user or 
a user's cUent can be moniioring the contact BI and knows when the contact comes 
online and when the contact goes logs off. 

Figure 22 is a schematic diagram illustrating steps taken diuing a user's or 
client's procedin-e of adding/removing a contact to/from the user's contact hst. 

Figure 23 is a schematic diagram illustrating steps taken during a user's or 
client's procedure of adding/removing another user to/from the user's bUnder list. 
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Figure 24 is a schematic diagram illustrating steps taken (i.e., a message 
sequence) when a user inverts hisTher blinded user list according to an embodiment of 
this invention (the sequence is similar to the one when a user is added to a bUnded Ust), 

Figure 25 is a chart illustrating a summation of database operations (e.g.. queries 
to the database) for contact list functionality according to an embodiment of this 
invention. 

Figure 26 iUustrates the position and/or functionality of an administration 
tool/service according to an embodiment of this invention. 

nFT An FB DKSCRIPT TON OP CERTAIN 
KXEMPLARY EMBODIMFNTS OF THIS INVENTION 

In the following description, for purposes of explanation and not limitadon, 
specific details are set forth such as particular embodiment, network architecmres, 
signaling flows, protocols, techniques, etc. in order to provide an understanding of the 
present invention. However, it would be apparent to those skilled in the art that the 
present invention may be practiced in other embodiments that depart from these specific 
details. In certain instances. detaUed descriptions of well-known methods, interfaces, 
devices, protocols, and signaUng techniques are omitted so as to not obscure the 
description of the present invention with unnecessary detail. 

Initially, it is noted that the notations m software design diagrams comply with 
the UML standard (Unified ModeUng Language) in most cases. The same notation is 
used for data diagrams as is used for class diagrams. The reader should therefore note 
whether data stmctures or conventional classes are being described. In high-level 
sequence diagrams, half- arrowheads are used for messages with no reply. Whole- 
aiTOwheads are used for a request-reply message pair in those cases where the exact 
details of the back-and-forth communications are not important. 
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Familiarity with the drawings and certain terms is helpfuJ in the context of the 
instant application. Thus, set forth below are a plurahty of definitions that apply to this 
application and the patent to result therefrom. 

DEFINITIONS/GLOSSARY QF CERTAIN T RTtMS TTCTrn wttptttm 
5 "Community." a set of users with which a user can interact through his/her 

application. There may be many different conmunities or there may be a single global 
community. This is defined by how servers are grouped together and to which servers 
users connect. 

"Application." This refers to the entire system/network of this invention; 
10 including the client-side software, the server-side software, the data stored, and the 
functionality of this system as a whole. 

"Oient." The .software used to access the application from the cHent or user side. 

"Back-end." The set of servers, nctworics, and software to which a given client is 
connected, dh-ectly or indirectly (i.e. its local cluster, plus any clusters the local cluster 
13 is connected to). 

"Cluster." A collection of servers plus a database, connected with a high-speed, 
reliable, secure network. The back-end is a set of interconnected clusters. 

"Local cluster." The cluster which a given cUent is directly connected to. 

"User." An entity, human or software, that accesses the application through a 

20 client. 



'Tramework." The application framework that is common to back-end 



servers. 



"Service." A service is a software entity which resides on. e.g., a server and 
provides a set of functions to cHents of the server. The set of functions it provides is 
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specified by a protocol description, which defines in a non-ambiguous way how to use 
the service. 

"Sendee creator." A programmer that writes a service. 

"Client implementor." A tenn used for progranmers that create cUents to the 
5 back-end system. 

"Message." A piece of information sent from one user to another. 

"Control message." A piece of information sent from a client to a server or from 
a server to a client or between servers. Control messages are used to access the 
functionality of other components of the system. 



10 



15 



20 



"Request." A control message initiated by a client and sent to a server. 

"Reply." A control message sent from a server to a cHent in reply to a request. 

"Notification." A control message initiated by a server and sent to a cUent. 

"Response." A control message sent from a cHent to a server in response to a 
notification. 

"Mode of communication." The method used for real-time communication, e.g., 
voice, herein. 

"Conversation." A dialogue between two or more users carried out in real time. 

A "message type" is the type of infonnation sent in a message, e.g., a short text 
message. 

"CS." Connection Server. This can refer to the server software and/or the 
machine nmning it. Which is being referred to should be obvious from context. 

"DB." Relational database, preferably including the machine running it. 
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"UMF." User itiapping function. This is conceptuaDy a single entity but is 
actually implemented on each CS, US and ICS, and thus may be multiple entities. UMF 
is preferably stored in the DB, although it may be otherwise stored in other 
embodiments. 

5 "GRID." Group identifier for contacts in contact list. 

"CID-" Cluster identifier 

"ICS/' Intra-Cluster Server. Can refer to the server software and/or the machine 
mnning it. Which is being referred to should be obvious from context 

"ICSID." Intra-Cluster Server identifier 

10 "UID." Useridendficr 

"US," User Server. Can refer to the server software and/or the machine running 
it. Which is being referred to should be obvious from context. 

"USID." User server identifier, 

"Message repository." An entity which can receive messages of one or more 
15 types on behalf of a user and store them at least until the user retrieves them, e.g., a fax 
machine. 

"Device," An entity which can function as one or more conversation endpoints . 
or as a message repository for one or more message types or as both. Also, a device 
may be able to send messages of one or more types. An example of this is a GSM 
20 phone, which is a short text message repository, and a conversation endpoint for voice 
conversations. 

"Profile." A set of routes where each route is enabled for a user or a group of 
users as defined in the buddy/contact list. A profile is complete in the sense that for 
every user there is a route for every mode of communication. 

BNSDOCID: <WO 0069140A1 J_> " 
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DESCRIPTTON OF EXEMPLARY EMBODIMENTS OF THE INVENTION 

A system/network according to ccrtaiii embodiments of this invention includes a 
plurality of client applications (e,g., Win32 operable by respective usei^) and a back- 
5 end server system having a plurality of clusters (e.g., running on Windows NT), A 
main function is to provide users with a simple and secure way of establishing arbitrary 
conununicadon sessions with other users or services, running cither over IP networks or 
other networks, e.g., PSTN, It also provides operators (an operator is one who operates 
or manages at least one cluster) a comprehensive environment in which to deploy value 
10 added services (e.g., search engine services, database services, shopping services, 
services for sending users stock information such as stock prices, video conferencing 
services which enable uscr(s) to set up a video conference via a video conferencing 
server that is external to the application, etc.) to their users and to be able to charge for 
their use, as well as providing them a way to link their installed base of services over to 

15 IP networks. In basic temis, aspects of the system/network act as a broker(s), and can 
broker communication services between two or more people (or their respective 
clients/PGs/phones), as well as broker access to value added services, some 
communications based — others not. Acc^s to the services is provided either by 
lightweight clients, running on various operating platforms or through gateways for 

20 browser based systems, such as WAP (Wireless Application Protocol). The 

systenri/nerwork is designed to enable easy building and operation of Value Added 
Services (VAS), using the user management fimctions, security, authentication and 
charging features of the system/network as their base. Since the system/network is 
designed to offer accessibility and mobihty, a user will be able to access his or her data 

25 and services from virtually any communication device — computer, mobile phone, 
handheld devices etc. ensuring a broad reach for Value-Added Services of the 
system/network. 
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Figure 1 illustrates a plurality of clusters 1 of the system/network which may 
commuTiicate with one another, while Figure 2 illustrates an exemplary cluster 1 of the 
Fig. 1 embodiment Referring to Figure 2, a basic installation of ±e system/network 
includes a number of interconnected servers 3, each of them running a number of 
5 services 5, Such a collection of servers is called a cluster 1 as shown in Fig. 2. A 
cluster 1 defines an address space for services 5, and provides the low-level 
connectivity for services to connect to each other, as well as for connections with 
external servers. Each service can provide access to its functionality through some well 
known protocol(s), which are again built on top of a generic stream model. Thus a 
10 service can request another service by name, and establish a connection with it using a 
service specific protocol 

External users 7 and their respective clients 11 (e.g., a user's PC, mobile phone, 
and/or PDA) can connect to services within the cluster via a special connection service, 
that typically runs on serverCs) (coimection servers) at the boundary of the cluster's 

15 firewall 9, and listens for connections on a specific port. Streams established through 
that service are secure and encrypted in certain embodiments, e.g., using the SSH 2.0 
protocol in the case of a Win32 client. As such, the cluster 1 along with all connected 
users 7 and clients 1 1 can form a virtual private network within which connections 
between services can be freely established. Connections can also be made between 

20 services and/or users 7 in different clusters 1, as illustrated in Fig. 1. Such connections 
go through a special inter-clusier service, which can limit what services are actually 
available. Connections between clusters may also be secure and encrypted in preferred 
embodiments of this invention. 

Additional servers and software that fall outside of this architecture may also 
25 form an integral part of an installation(s). As such they are considered part of the 
cluster, examples being a robust database(s) 13 (e,g,, Oracle 8) and various operation 
and maintenance tools with which servers 3, users 7 and/or clients 1 1 may 
communicate. 
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TypicaUy, certain servers 3 are set up with a given configuration of services, and 
these might sometimes referred by some given name, e.g., servers that run the 
connection service for external cHents are called connection servers as discussed 
hereinbelow. though they do not differ architecturally from other servers. 

In certain embodiments of this invention, by default a cluster 1 will run a basic 
set of services. In exemplary embodiments, this basic set of services may offer the 
foUowing features: 1) allow each user (or user's client) 7 to have a unique identity 
within aU clusters; 2) provide each user 7 the abUity to connect and be securely 
authenticated by the cluster 1 using that identity; 3) provide each user 7 the abihty to 
define arbitrary sets of data related to that identity (diis data is persisted or stored in the 
database 13. and this data is referred to herein as "presence" data of the user); 4) 
provide each user 7 the ability to publish a dynamic status information and/or presence 
information related to their identity (in a simple case, this status or presence might be 
whether the user is currently online on his/her PC or not); 5) provide each user 7 the 
ability to monitor the siams/prescnce of a given set of other users 7 (in the same or 
different clu5ter(s)), and be notified of any change thereof; and 6) provide each user 7 
the ability to look for other user's identity(ies) using queries by name or other useful 
criteria. 

Referring to Figures 3-6. a function of the system/network is to provide the 
possibility for users 7 to estabUsh arbitrary communication sessions with other users 7. 
Different types (e.g., voice or text) of communication may be esiabUshed in different 
embodiments. The system/network handles the initial discovery of the mutual 
communication channel using "invitations." "Invitations" may also be referred to as 
invitation messages or INVITE(s) herein, for purposes of simplicity. 

An invitation is basically a request from one user 7 to another to join him/her in 
some given type of communication. The fomiat of these may follow the IETF standard 
called SIP (Session Initiation Protocol), in certain embodiments. Typically, a client 11 
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will support some given set of coramunicaiion types and will know how to create a SIP 
invitation for each type. When a user 7 wishes to establish a communication with 
another user, he/she will invoke some function within his/her client 11, requesting the 
client to send an invitation of a given type to some selected user. The user's cUent 1 1 
5 will then form the correct SIP message and send it to a special service within the 
cluster, called the Routing Sendee (RS). In certain preferred embodiments, each user 
has a particular routing service provided on the user's user server (US). 

In certain embodiments, the Routing Service (RS) is invoked in the context of 
the recipient of the message, but may or may not be invoked in the context of the 

10 sending user. A function of the RS is to decide what to do with the invitation message. 
As such, messages are never sent directly between users, but always from a user to 
another user's Routing Service (RS), The decision logic of the Routing Service is local 
to the user and thus may be programmed by the user 7 in accordance with the user's 
desires, and it can as complex as needed, though it will usually be limited by the 

15 necessity of users to be able to control it in some simple maimer. Whatever the logic is, 
the Routing Service can end up doing two things: ignore the invitation or forward it to 
some other service that accepts invitations of the given communication type. Services 
tiiat accept invitations are called device handlers. Clients 1 1 are exemplary types of 
device handlers in certain embodiments of this invention. 

20 A device handler is a communication endpoints to which the routing service can 

dispatch invitations. Device handlers are specifically used to interface with other 
networks. For example, to dispatch text pages to the mobile cellular 
telecommunicaiions network, a device handler is installed that accepts text pages, looks 
up the receiver's mobile number and then sends all the relevant infomiation to some 

25 standard paging gateway, such as an SMS gateway. Alternatively, a device handler may 
enables phone calls. Currently two such device handlers are available: one that 
mterfaces with the Ericsson IP Telephony system, thus making it possible for Voice 
Chat invitations to end up in the PSTN network. Another device allows the routing of 
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text pages to the GSM network. All services and device handlers can access 
administrative information in the database, e.g., for checking user's accounts and 
permissions to use the specific service. This allows centralization of service billing in 
the database. Services can easily be created and deployed within the system using a 
5 service SDK. In this manner, support for routing to new networks or existing services 
can easily be added to the system. 

Referring to Fig. 3, a first user A (having a client A) desires to send an invitation 
message to user B (having client B). As an illustration of a device handler, a cormected 
client 1 1 can present itself to user B's RS as being an eligible end point for invitations 

10 of certain types. For example, if user A sends an invitation for text chat to user B as in 
Fig. 3, and user B has his/her RS configured such that when he/she is connected to the 
cluster, all invitations should be forwarded to his/her client 1 1, user B*s RS sends the 
invitation message accordingly and the invitation ends up at user^s B client 1 1 for 
access by user B. In this case it is assumed that on user B's client 1 1 , there exists some 

15 code that will accept and process this specific invitation. 

As shown in Figure 4, in other cases device handlers arc not clients 1 1 of users 
but instead arc actual services 10 running (e.g., on servers or other devices) within the 
cluster. These services 10 typically interface with some external devices or networks 12 
(e.g., telephone or other network), translating the invitation to whatever signaling 

20 protocol is adequate for that device or network 12. In Figure 4, user B has instructed 
his/her RS to forward invitation messages to his/her mobile phone 14 when user B is 
not online. Thus, user B's RS forwards the invitation message to service 10 which 
interfaces with the external cellular teleconununications network (e.g., GSM), which in 
turn enables the message to be forwarded to the nenvork and ultimately to user B's 

25 mobile phone 14, In this manner, a device handler 10 might translate an invitation to an 
actual phone call to a user. 
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As stated before, the invitation mechanism does not put any limitalions on what 
type of communication is brokered by a Routing Service (RS). The actual types of 
coimnimication possible are only limited by the device handlers 10 (and/or client 
devices 1 1) available to handle them, the another user so desires. The session 
5 negotiation does not implicitly involve the exchange of user's network addresses, such 
as IP number or phone number, in certain embodiments. The benefits of this approach 
include privacy and the fact that users do not have to worry about how to reach other 
users. Given an invitation from a user 7, the Routing Service (RS) of the called user 7 
(i.e., the callee) will decide how this invitation should be handled, without the calling 

10 user 7(i-e., caller) having to know how the communications channel between the users 
was set-up or on what network. Thus, for example, a voice session might end up in the 
telephone system without the caller knowing it. It is however up to the actual 
communication logic invoked whether network addresses actually end up being 
exchanged, and may be out of the control of the routing protocol and/or the application 

15 framework. The decision on whether user anonymity should be maintained for all 
communication types is thus up to the operator that operates a cluster in certain 
embodiments of this invention. 

As seen above, the functionality of a cluster 1 can be extended by the use of 
device handlers that are a specific type of services. They are a simple example of 
20 additional services that can be added to a cluster. From an architectural point of view, 
there are no limits on what kind of services can be added to a cluster given an adequate 
SDK. This opens the way for the creation of complex value added services that 
possibly interface with some corresponding client modules, offering functionality that 
goes way beyond the elementary one described above. 

25 Referring to Figure 5, another entry point for additional services 16 comes 

through the use of special clients 10. These are services 16 that actually use the 
clicni/scrver protocol to manifest themselves as any other user within the system. Such 
'artificial' users 16 are called agents. From a user point of view, an agent looks just like 
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any other user, i.e.. he/she can monitor its status and send invitaaons to it The 
difference is that when communication is established between a user 7 and an agent 16, 
it really is a form of interaction between the user and some software entity. The rype of 
communication might be voice or text, but more likely it would be some custom data 
communication between the agem and some special client software installed on the 
user's machine. TTiis type of extensibility allows for novel and interesting services. 

As seen above, many services might offer access to chargeable resources, such as 
the phone system, a cellular telecommunications network, an onUne shopping network, 
or the like. This calls for a way to control the access of users 7 to these resources and a 
way of monitoring their usage. In certain embodiments, the system/network accordmg 
to this invention may support the notion of account types for users, where each accomit 
type gives access to some set of services. In this manner, control of service usage can 
be administered easily. For more detailed charging, each service can define its own 
billing policy and act accordingly. Some services might choose to simply log all 
activity, for later accounting, while others might dynamically monitor the user and their, 
current account situation, possibly temiinating a session if a credit goes down to zero. 

Referring to Figure 6, as users 7 have a globally unique identity, connections 
between users can be forwarded across clusters 1 (i.e., from one cluster 1 to another 
cluster 1). This may be done via a special service, i.e., the inter-cluster service, that acts 
as a proxy between services in different clusters. From the point of view of the services 
involved, the proxy is preferably transparent or substantially transparent. The only 
limitation is that the cluster operator can configure the inter-cluster service to only allow 
remote access to a limited set of services. Thus operator specific value added services 
can be made exclusive for a given cluster, 

From a user 7's perspective, a cUent 1 1 appears to the user as a small 
inconspicuous application, which in closed form on a user's PC appears as a small ball 
on the desktop. As shown in Figure 7. when the user 7 launches the application, he/she 
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is prompted for his user identity, which includes the address to his operator, and a 
password to be securely authenticated. At this point, the client 1 1 connects to the 
corresponding server 3 and establishes a secure connection with it. The connection is 
both strongly authenticated and may well as encrypted, using known state-of-the-art 
5 cryptographic technology, and can thus not be cracked by mischievous parties. 

If logging on is successful, the ball may open and expose a variety of functions 
and displays which may be utilized by the user/client. One such function is known as a 
contact Ust (e.g.. Fig, 8 illustrates a portion of such a list). This list is maintained by the 
user and may include, e.g., other individuals that the users knows and has contact with 

10 and optionally addresses or IDs of the other users. In certain embodiments, the list may 
show the online status of these other users. This status reflects whether a given user is 
currently logged in the system or not, thus giving information whether that user 7 is 
immediately reachable. Actually, users have a range of possible statuses they can 
specify, e.g., to inform other users that they are indeed online, but wish to not be 

15 disturbed or are temporarily unavailable. The list can easily be organized by defining 
folders, as well as choose from different display modes. The user can enter new 
contacts, either by typing in their system/network identity (user ID or UID) (if they 
know it) or by initiating a search in a directory service, where they can search according 
to various criteria, such as names, e-mail, et cetera. An exemplary UID assigned to a 

20 mer is shown in Fig. 12(b). 

The client 1 1 architecture may be open via the use of an Add-On SDK. This 
allows developers to add new type(5) of communication modules to the cUent, e.g., to 
establish data communication sessions with some remote service. In this manner, the 
client can be used as a basis for more compUcated applications, while still benefiting 
25 from the whole underlying user and security model offered by the basic client. The 
client/server protocol can also be used to create completely new type of chents, that 
allow developers to integrate services that manifest themselves as users to others. The 
security protocol preferably used by the client is SSH (Secure Shell Protocol), which is 
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generally considered one of the most advanced today. It uses the dedicated port number 
22. which is generally open on most firewalls. For communication sessions established 
by add-om. the security is up to the add-on developer and the communication protocol 
that is used. AU the infonnalion specific to a logged in user, such as his contact Usi and 
; inbox is cached and encrypted on the cUent machine, thus minimizing network traffic 
for frequent users. The cUent is fully locaUzable, and can also be co-branded for 
specific operators. 

As for servers 3, a exemplary server semp according to an embodiment of this 
invention includes a network of servers 3 and one database 13. Such a minimal semp is 
0 called a cluster, and repi^sents a small administrative structure of the system/network. 
Each server 3 can be configured to run a certain configuration of services. Each such 
service is either some integral part of the system/network of this invention or some 
additional service installed by the operator. One of the basic services available is the 
comiection and authentication service that handles client 1 1 access(es) to the cluster 1. 
15 Uns is the single point of access mto the cluster from the IP network, and the cluster 
should otherwise be considered as running in a trusted or secure LAN. By adding more 
servers 3 rum^ing this service, the whole cluster can be scaled to handle a potentially 
large nmnber of simultaneous connections. Another set of services are related to users 
7. and handle information requests, propagation of online status and routing of 
20 invitations. Again, these functions can be scaled by adding more servers 3 running 
these services. Finally, a specific service handles comiections to other clusters, thus 
allowing users from different clusters and providers to communicate. Linking of 
servers 3 will be discussed below in more detail. 

All these services of a cluster 1 may interact with the database 13. which is the 
25 repository of all persistent daU. Iliis includes both user specific data, service specific 
data and administrative data. The database can be scaled, made redundant and as robust 
as the operator wishes, all depending on needs. An Oracle database may be used, but 
the system/network can be adapted to other types of databases. -Ilms, in certain 
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embodimenis of this invention, all this information is stored centrally on the server side 
in database 13 of the user's cluster 1, and is downloaded to the user's client 11 when the 
user 7 logs in. This makes it possible to use any installed client that is compatible with 
the system/network without preliminary customization. 

By selecting users from this contact list, a variety of functions become available 
to the selecting user 7. To start with, the selecting user 7 can display information about 
a given contact (e.g.. a selected user from the list). This information may be a 
combination of items that the contact has actually defined for himself, e.g., preferred 
nickname and other public information. In addition, a function which becomes 
available to the selecting user 7 is the ability to send invitations to the selected contact 
from the lisL The notion of invitation here is a very generic one, and may use an 
upcoming standard protocol called SIP (Session Initiation Protocol). As described 
earlier, an invitation may be a request sent from one user 7 to another user 7, asking the 
another user 7 to join the invitmg user 7 in a communication session of a given type. As 
a comparison, dialing the number of a person on a telephone is essentially sending an 
invitation (in the form of a telephone ring) to that person. 

There is no limitation on what kind of invitations can be sent. A sending user 7 
is provided with at least a few elementary types of invitations as well as the necessary 
logic to handle the corresponding communication sessions if they do get established. 
Referring to Figure 9, these elementary types include the following: 1) Pages: these 
consist of short text messages (they are the most simple type of invitations, although 
they do not imply an acknowledgement from the receiving end; 2) Text Chat: these 
invitations can establish a real-time text chat session between the users; 3) Voice Chat: 
these invitations can establish a real-time voice session between the users; and 4) Web 
Conference; these invitation allow users to share navigation on the Web, such that the 
Web navigation of one user is reflected on the other user's browser. 
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According to prrfeired embodii«nB of this invention, a noteworthy aspect is 
how invitations aie handled on the receiving end. In preferred embodiments, 
invitations are never sen. ftom the sending nser 7 direcfly to d>e receiving user 7 or the 
receiving user's cUent U. To the contrary, at leas, one RS is utilized as discussed 
above. Indeed, invitations can be sent regardless of online status, and thus the trceiver 
nugh, no, be onUne at aU. The inviution is submitted » the receiving user's RS to 
runs continuously on me receiving user's user server (US). Tl>e receiving RS decdes 
what to do with the invitaUon according to user specified logic and available back-end 
services. As a simple example, simple text pages might be handled in ihree different 
uranners. depending on preferences: A user might choose to be notified immediately of 
such pages if he is online (e.g.. Fig. 3). He might also specify tha, if online butmari^ed 
as 'Do no. dismrb'. the message would go his iubox for later trading. Finally, he mtgh. 
decide *a. if he is not online. Ae .ex, page should be forwarded as an SMS message to 
4eir mobile phone (or some oUrer paging network) (e.g.. Hg. 4). Tl>e same appl.es for 
all other types of invitaUous. THus a voice cha, invimtton might actually end up as a 
phone call, if fl^t service is offered in the back-end by *e operator or it tnigh, result as 
a pure IP call, if both users are online. 

This funcUonaUty bccomcs.inc^ingly useful as more services and networks are 
hooked to the system/network of *is invendon. It also is .he basis for the exu^nsion of 
dre client U .oo.her.ype(s) of terminals such as smart phones and PDAs. Confronu=d 
with drat complexity, routing services offer benefiu boft for tte caller (invimr) and the 
callee (invitee). For the caUer i. hides Ure messy de.ails on how u> locate and reach a 
given personMser 7 a, any given time. For flie callee i, allows him/her .o coam>l who 
can reach him/her and how. withou. having ,0 disclose any personal information such 
as phone numbers or network addresses to *e caller. Thus, ceruin embodiment of flns 
invendon essentially define unique identities for users 7, which can be used «, 
communicate with Cher users and/or services, using all communications protocols/types 
available, while still retaining a high level of security and anonymity. 
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A miniinum setup can consist of a single server machine running aU necessary 
services, as well as one machine running the database. However, in preferred 
embodiments, multiple servers 3 are provided at each cluster 1 as shown in the drawings 
of this application. 

Administration of a cluster 1 is preferably handled by a specific administration 
client, that manipulates database records and also displays alerts and logs issued from 
the cltister. 

Thus, as can be seen from the above, the system/network of this inveniion is a 
lightweight server framework, providing a simple and secure user model and routing of 
invitations to external services. As such it does not impose any significant limitation(s) 
on which service is hooked up to it, while still allowing for a unified interface to users 
and billing- Users in different clusters can communicate with each other, though the 
actual personal user information is securely held within the administrative boundary of 
the cluster in which the user is registered. 

Set forth below is a more detailed description of certain aspects of this invention. 

With regard to scalability, in certain preferred embodiments of this invendon, the 
back-end is able to support a user base of tens of miUions of users, with a couple of 
millioa simultaneously online users. Practically, this means that the back-end may have 
virtually unlimited scalability as applies to splitting load across multiple clusters, and 

20 within each cluster between machines, processors, processes, dureads etc.. and load 
balancing. A single cluster 1 in itself may have an upper limit to its scalability, but the 
whole back-end, being an interconnection of many separate clusters 1 . may be scalable 
without practical limit. Herein, a cluster is limited in scalability by the scalabihty of the 
database 13 used; no other practical limitations on scalability exist. Since databases 13 

25 today can be scaled very well (although not without limits) by throwing money at them, 
this is perceived as a good design choice. 
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With regard to being robust, given an error free run of the hardware, each 
server's uptime is preferably above 99.9%. and the uptime of the network preferably 
above 99 99% in certain embodiments. When exceptional erroR occur, such as 
hardware errors, a maximum 3-5 min. lag is accepted. EssentiaUy these state that when 
a server 3 is taken down, or breaks down, another server must automatically take over 
its role. Further, any single point of failure, such as databases or even hardware parts 
(such as networks) are preferably redundant and automatically taken over by other parts 
if they fail. 

It is often desirable that commmucation between clients and the backend be as 
secure as possible, within reason from a practical standpoint. The best approach to this 
is to use authentication when comiecdng to a client and to encode aU messages between 
clients and the backend using strong cryptography. 

In certain embodiments of this mvention, each operator is able to run a cluster 
(or clusters) of servers to serve its users group. These distributed server clusters are 
preferably able to interoperate in order to maintain the whole community. Addxttonally, 
it is preferably that spammmg be prevented if possible, through the use of both 
preventative measures aid counicirocasures. 

AS for the overall architecture, wherever .taidarck fit the needs of the 
application design, they should be used. Moreover, =ny add-on service that needs 
integration with the basic services of the backend preferably connects to it in a "plug- 

in ' fashion. 

Turning to the overall server strucmre, reference is made to Figure 10. Each 
operator runs one or more clusters 1 of servers 3. Each cluster 1 runs on a high speed, 
reliable and secure LAN. ReUability may be enhanced by having two (or more) 
duplicate LANs, thus giving n-l/n redundancy where n is the number of duplicate 
LANs security may be e.*anced by keeping the LAN in a locked room. TTte cluster 
1 are interconnected via a network connecUon 17 that is preferably high speed but may 
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be regarded as unreliable and unsccurc.* Note that this does not mean that 
communicadons according to certain aspects of this invention across this network 17 
will be unsecure; it means that since the network 17 (e.g., packet switched digital 
network) does not provide security, certain aspects of this invention preferably provide 
5 it. Note also that the reason for regarding the inter-cluster network as unreliable is that 
it is intended that there is no requirement for a reliable network between clusters; it does 
not mean that the operator caimot set up a reliable network 19 if he/she so wishes. 
Considering the requirements to the back-end, Figure 10 illustrates the subdivision of 
servers 3 in each cluster 1. Further explanation follows. 

10 Figxire 1 1 illustrates an exemplaiy cluster 1 including a plurality of servers 3 and 

a database 13 therein. Numerous clients 11 are connected to the cluster 1. Servers 3 in 
the cluster include user servers (US) 19, connection servers (CS) 21, and intra-cluster 
servers (ICS) 23. Set forth below in Table 1 is a list of certain roles that certain servers 
3 in the Figure 11 cluster 1 have in certain embodiments of this invention. 

15 Table 1 — Servers in the backend and thdr roles 

ICS Intra- Connects to remote ICSs 

Cluster Server as needed. Listens for 

connections from remote ICSs. 
Subscribes user status at other 
clusters in order to maintain 
correct contact status for local 
users. Forwards local user status 
to subscribed remote ICSs in 
order to maintain correct contact 
status for remote users. Forwards 
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■ABBREVIA- 



FULL-NAME 



EXPLANATION 



DB 



:'Database 



US 



User Server 



:-i-'i<-">-""^*.': iV"- : -v;' 



messages from remote ICSs to 
local USs. Forwards messages 
from local CSs to remote ICSs. 

- All data that needs to be 
persisted may be kept in a single 
logical database 13 per cluster. 

Maintains the user state 
for a given set of user(s). Keeps 
track of contact lists and blinded 
lists for these user(s). Keeps 
track of routing for these user(s). 
Forwards user status changes to 
interested CSs and ICSs. Routes 
pages for these user(s) via RS. 

^■^J^^^lZ/f^i'^: '': ' Maps a given local user to 
mappi^l&tipi '■■ I sjjecific US. Maps a user at 
. . : :^- ' h '^'.:^. another cluster to a specific ICS 
. ■■ throiigh the CID associated with 

v'^g ■ \^r^: [ the user- Monitors the status of 
V '¥!^!; ihc Ictvcts in the cluster. 

:•■ 5 •! ReaSjusts maps when a server 

-f^S- ^^ Ji i -faiisj is renioved or added, and = 
.^^"'ilP I 'K^Vnotifies other sCTVcrs as needed. 

•.^ • Load balances US s and ICSs. ., 
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ABBREVIA- ; FULL NAME EXPLANATION 
llON 

CS Connection Server Listens for connections 

from clients. Forwards status 
updates on connected clients to 
the US(s) that is handling them. 
Subscribes on status changes 
from USs for the contact lists of 
connected clients. Foiwards the 
status changes to the clients. 
Forwards paging from connected 
clients to US(s) and vice versa. 

In certain embodiments of this invention, connections between servers 3 need not 
be static, in the sense that a connection will not be maintained between two servers 
imless software entities within the two servers 3 are communicating. However, 
connections between servers 3 may be shared, so that if a connection is already open 
5 between two servers, then rather than opening a new connection when two additional 
software entities on the servers wish to interact, the already open one will be shared. 

With regard to user identification and mapping, each user 7 is given a user ID (a 
UID), which is applicable throughout the whole of the application. Each cluster 1 is 
assigned a cluster ID (a CID). A CID is encoded in a well known way into each UID, 

10 as shown m Fig. 12(b). Each user server (US) 19 is given a user server ID (a USID). It 
is the role of the user mapping function (UMF) 25 to map local UIDs (local by the fact 
that their CID is the local cluster identifier) to USIDs. Figure 12(a) illustrates an 
example of how the mapping mechanism may work in certain embodiments of this 
invention. This mapping is dynannic since it can change if a user server crashes, is 

15 removed, or if a user sei'ver is added. 
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ta^-cluster serves 23 are given ctetar .erver ids. ICSIDs. Each ICS handles all 
rcn^te users 7 that have UIDs that n^p to a sc. of CIDs. 1. H Oie UMF 25's role to map 
UlDs of remote users to ICSIDs. This n>appmg is dynanuc in the same way and for the 
.ame reasons as the local UID to USID mapping. Each in.ra-clus.« server 23 wrth the 
identificatioa ICSID handles a set of remote CIDs (or part of a CID). It is the UMFs 
role to map UIDs which belong to remote clusters (i.e. have remote CIDs) to ICSIDs. 
This mapping is dynamic in the same way and for the same reasons as the RID to USID 
mapping. 

Table 2 -Maps from UIDs to other identifiers 



MAPPING 



ClusterlDCUID) 
ip^CTSeiyeiripClocal . 

IntraClusterServerlD 
(remote UID) 



VIATION 

CID 

USID 



ICSID 



NOTES 

static mapping 

.known by UMF. dynamic 
mapping 

known by UMF, dynamic 
mapping 



UIDS are URls. e.g.. in the form;o.®««.ccm. W part after the @ sign is the 
CID. Uris choice of UID is made for futme interoperabUity and compatibility with 
other systems, i.e. SIP (which is used tor session initiation). 

The nature of the backend and the preferred robusmess may call for a reUablc 
network protocol in certain embodiments. Also, the requirements for the system may 
call tor a secure, authendcated, and/or encrypted communications medium. Thus, the 
SSH protocol mnning over TCP/IP may be chosen for all server intercommunicanoos 
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certain embodiments, as well as the communication between clients and connection 
servers. Those skilled in the art will recognized that other protocols may also be used in 
alternative embodiments. SSH exposes abstractions called ""connections" and 
'^sirecuns'* A connection is an end-to-end connection between two computers which 
5 can be authenticated and encrypted and which can provide data integrity. A stream is a 
named, bi-directional, flow-controlled stream between two software entities on the 
separate computers. Many streanis may be opened on any given connection* onto which 
they are multiplexed and separately flow-controlled. As an analogy, one may think of a 
connection as an electrical cable, and streams as the many separate, insulated copper 
10 wires within the cable. 

Figure 13 illustrates the way the system/network of this invention may be broken 
into components, and some of the dependencies between components. Each component 
has various responsibility(ies) in the overall system/network. 

As can be seen, the user servers (US) 19 includes online status service 31, user 
15 routing service(s) (RS) 33, device handlers 35. session service 37, user property service 
39, load balancing service 4 1, and contact list service 43. Connection servers (CS) 21 
include online status service proxy 51, contact status service 53, and lots of generic 
proxies 54. Intra-cluster servers (ICS) 23 include lots of generic proxies 55. The 
framework underlying each of these servers includes a UMF 25, notification 
20 broadcasting 57, authentication 59, I/O model 61, protocol compiler 63, and resource 
and failure detection 65. Operation and maintenance (O & M) server(s) 64 handles 
system configuration (e.g., provision/assignment of users) and/or monitoring of 
servers/clients in certain embodiments. 

Still referring to Figure 13, the online status service 31 stores users* online 
25 statuses, and broadcasts changes to these to subscribed contact status services, the 
online status service proxy 51 sits between the client 11 and the US 19, forwarding 
requests to change the client's user's o'nline status; it handles failure tolerance in case 
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u lie faiu themoxvSl willtry to coniactthe 
th= client's US fails. In the case where the US fails, the proxy 31 
US 19 that the UMF 25 has aUocated for the user after the US crash, and estabUsh the 
„.er-s online stams on that s«ver. The contact stams service 53 subscribes to the online 
status of every user front its client's contact list. The contact hst service 43 sto.s each 
user's contact list, allows the user 7 to access and manage i. and allows o.h« s«vu« 
.0 read it (a bUnded list ntay be a group in Ute contact list). The routing serv.ce (RS) 33 
„ceives ntcssa^es fton> users, and sends thent to the cotrect device according to ron^g 
logic which resides at both the sending user's and the receiving user's side and can be 
set up by eito user. The RS 33 allows users to access and manage their rounng table. 

Generic proxyQes) 54. 55 resides on a CS 21or an ICS 23. This cotnponenfs 
responsibility is to act as a dumb, byte-forwarding proxy to many different serv,ces 
which reside on USs 19. Each device handler 35 a, a server can receive messages, pass 
them to the user or an external system (such as SMS), store them, act on then. etc. 
Thus device handlers 35 can act as bridges to external systems. The user propeny 
service 39 allows users 7 to read and change their own user profile, and to read those 
parts of other user's 7 piofiles that they have access to. 

Authentication 59 handles the authentication of clients 1 1 when they fnst 
connect to the back-end, and is patt of the framewcrl: component 67. Notif.cauon 
broadcasdng 57 aUows backed components to teoadcast messages on several ^ 
.hamtels to all other components in the cluster, and to listen for messages on cert™ 
channels. Notification broadcasting 57 is also pan of the framework component ^ 
„edin Frguren. Protocol compiler 63 need not in itself be part of the .s^ 

although code generated by it becomes part of the system (part of each service tt 
generated for). The protocol compiler 63 compiles PDL (Protocol Descrtpnon 

; Language) files, which are an abstract definition of the protocol between a chent and a 
server or a server and a server, into code for boO. chent and server whtch tmplements 
Ttranspon of these protocols and hides the complexity of how protocol messag^ are 
lhacLdforthbetweenthe chent andtheserver. I/O modeUlhandlesthread 
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pooling and synchronization, database connection pooling, I/O usage, timed alarms etc. 
and abstracts these for the other services. Resource and failure detection function 65 
listens for the failure of Uss 19, ICSs 23 and CSs 21and broadcasts a message through 
the notification broadcasting mechanism if one of them goes down. Again, this is part 
5 of the framework component that underlies each of the CS, US, ICS, and O&M server. 
User mapping function 25 maps user IDs to User Servers. This function is piecewise- 
defmed, with pieces of the function getting defined only as needed. There is also a 
" mechanism that reclaims and undefines pieces that have not been used for some time. 
The function is persisted to the DB 13, The function keeps the mapping of user IDs to 
10 servers for CSs and ICSs (UserServerID(UID) and IntraClusterServerID(UID). 

Framework 67 is thus responsible for providing a decent environment in which to write 
services^ which transparently (to the seirices) ensures scalability and robustness. 

Load balancing service 41 allocates resources which are external to the cluster in 
a fashion which load balances the resource usage. The idea here is that a client 11 may 
15 wish to use the services of servers which are not implemented within the cluster yet 
form an integral part of the application and should thus be allocated (and administered) 
as conceptually a part of the cluster. The session service 37 handles session creation, 
semp and management as well as data transfer between members of the session. 

Administrative tools allow system administrators to change certain settings of the 
20 system, add new users, etc. They are responsible for notifying all components in a 
cluster of changes to settings that affect them. 

Dambase abstraction layer 69 provides a unified way of accessing the database 
13 used in the cluster. Layer 69 provides access to several LDOs (Logical Data Objects) 
which are user-defined (i.e. defined by service creators) objects in the DB 13 which 
25 provide an abstraction for some data strucmre stored in the database. 
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Responsibilities of framework 67 include the following: 

A. Provide an environment which efficiently handles matters such as I/O, 
timed alarms, thread pooling, message broadcasting, database connection 
pooling and logging, hiding the complexity from the service creator. 

B. Expose abstractions to service creators which make their Kfe easier. 
These include abstractions related to I/O, the database and data stored 
therein, alarms, message broadcasting (notifications) and logging, 

C. Perform caching of data within the data abstractions supplied, 

D. Reuse existing data abstraction object instances when this is efficient 

E. Supply a non-ambiguous method of specifying a protocol description- 

F. Implement a process which can, given a protocol description, output 
code which implements the details of how to encode protocol requests for 
sending them over the wire and how to use the I/O primitives supplied by 
the framework. In essence, this process hides from the service creator and 
the client implemenior the fact that the client using the service does not 
run on the same computer, 

G. Uniquely identify instances of services and supply a registry of these 
so that connections may be made to previously existing instances. 

R Hide from service creators the fact that when their service 
communicates with other instances of the same service or instances of 
different services, these instances may be located on different computers 
within the same cluster or even on computers within remote clusters. 

I. Ensure authentication, security and integrity in all communications so 
that service creators can always take these for granted. 
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The threading ttiodel exposed to services in the firamework 67 is what has on 
occasion been termed a rental apartment. An apartment is defined as *Uie context a 
tenant is called in". The fact that the tenant is only renting the apartment means that a 
tenant may not always be called in the same context (i.e. on the same thread) but since 
5 tenants only live in one apartment at a lime, the analogy can be extended to say that a 
tenant will never be called in more than one context at the same time (i.e. no more than 
one thread will ever be active in the code owned by.the tenant). Services are **tenant 
owned*'. What we mean by this is that the code for a given instance of a given service is 
attached to a tenant. The service creator can therefore assume the rental apartment 

10 model when writing the service, and does not need to worry about threading issues at 
all- The framework keeps a pool of threads into which threads are added as needed up 
to a maximum. These threads are then reused when work needs to be done. Each thread 
is active in one and only one tenant's code at a time. When work needs to be done, the 
framework waits until a thread is available, hands it the assignment (a description of an 

15 event that needs to be processed), and marks it unavailable for the time being. When the 
thread finishes, it notifies the framework, which then returns die thread to the available 
state in the thread pool. The reason for using a thread pool is that performance 
increases as more threads are allocated to doing separate jobs, up to a maximum (system 
dependent). This means that we can only have a maximum number of threads running at 

20 a time, but we have a number of jobs that need to be concurrent and which need a fair 
share of the processing power available. The thread pool method solves both of these 
problems. 

As for I/O 61, the framework 67 preferably uses an implementation of the SSH 
standard protocol for all communications between clients and servers, between servers 
25 within a cluster, and between servers in different clusters, SSH provides 
' authentication, encryption and integrity to all communications. It also supplies 

abstractions called connections and streams. Streams are the main I/O abstraction used 
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in the framework. The framework exposes an abstraction equivalent to an SSH stream 
to services. 

With regard to connection requests, an instance of a service in the framework 
only exists as long as a stream is attached to it The process of attaching a stream to a 
service will now be discussed. Streams are opened with two explicit parameters and 
one implicit parameter. The implicit parameter is the UID of the user opening the 
stream, which we will call the source UID. The explicit parameters are the name of the 
stream which we will call the ^stream type", and a UID which we will call the 
destination UID. This UID might be the UID of the user opening the streeon or the UTD 
of a different user. We previously mentioned that one of the framework's 
responsibilities is to uniquely identify instances of services. We can now define what 
constimtes this unique identification: it is the type of the stream that is connected to the 
service and the destination UID as defined above. 

When creating a service, two main parts are created: an object to which streams 
can be attached, referred to as a stream comiector, and an object which knows where to 
comiect comiection requests, called a locator. A part which implements the actual 
functionality of the service may also be created. At initialization time, a server based on 
the framework registers all the locators it knows about under the name of the stream 
type(s) they handle. Any given locator is registered as the object which knows where to 
connect connection requests for streams of a certain type or types. 

We can now explain how a connecUon request may be handled When the 
framework receives a connection request from SSH for stream type X and destination 
UID y, it finds the locator registered for stream type X and passes it the comiection 
request. Tlie locator checks the destination UID. Y, and based on what the UID is, it 
does one of the foUowing: 1) creates a new tenant and a new stream comiector, attaches 
the stream comiector to the tenant and comiects the stream to the new stream connector, 
and registers the new tenant as "the tenant to which the service for stream type X and 
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destmation UID Y is attached" (read that again if you didn' t get it, it's important; 
remember what we said about how we idendfy mstances of services); or it 2) finds an 
existing tenant that was already registered for stream type X and destination UID Y and 
connects the stream to the stream connector ah"eady attached to the tenant; 3) It creates a 
5 new tenant (as above) regardless of whether a tenant already exists for the same (X, Y) 
pair. This is appropriate when it is not necessary for different connections to the 
"same'' instance of a service to share state. 

The stream connector looks at the source UID of the connection request and 
decides whether it wants to accept the connection based on who is coimccting. Different 

10 services will behave differently in this respect. A single locator can in fact be registered 
as the locator for more than one stream type. This means thai a single service can in fact 
accept coimections from more than one stream type. When we add the fact that a 
separate protocol, specified in a protocol description, is spoken across each stream, we 
see that this model starts to look a bit like we're implementing a C-H- class which 

15 inherits from one or more purely abstract base classes. 

Now that we have covered die details, we can step back and see the whole 
picture. Each service has a *'type" (or types) which is ilie type (or types) of streams that 
it accepts connections from. Each instance of a service is "owned" by a single user (the 
destination UID). The service creator can decide whether he/she wants all connections 
20 to a (service type, destination UID) pair to be connected to a single instance of the 
service or always to a new instance. 

Up until now we've assumed that the entity that is asking for the stream to be 
connected is the client. The fact is that services can themselves connect streams to other 
instances of the same service, or to instances of different services, simply by specifying 
25 the source UID, destination UID and type of the service they want to connect to. This 
means that we now have a framework which supports abstract stream I/O between 
chents and servers, and between servers and servers. 
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At times it may be necessary for an instance of a service to send a broadcast 
message (referred to as a notification) to '^aU interested parties" without knowing who 
these parties are. The framework suppUes a method and function 57 for doing this, as 
weU as for listening to notifications dial you're interested in. The abstraction that the 
5 framework suppUes to services is as foUows. A service can send a notification (which 
is simply a binary packet with arbitrary data) onto a specific named channel. A service 
can listen to specific named channels and will receive a call into its code when a 
notification arrives on one of these channels. 

PDL is short for Protocol Description Language. This is the frameworks solution 
10 for a non-ambiguous definition of a protocol between a client and a service (when we 
talk about clients in this context, we are also talking about services which open up 
streams). The PDL compiler 63 is a software tool which takes PDL as input and spits 
out much code, both on the cUent side and on the server side. On the cUent side, it spits 
out a COM DLL which implements COM interfaces specific to each protocol which 
15 allow chent applications to use the protocol as if it were a normal COM object. On the 
server side, it produces two main things: code for services to act as clients to the 
protocol, and code for services to implement the protocol. The code for implementing a 
service is split into two: an object which allows the service creator to call back to the 
Client as if the client were a class residing in the same process space as the service, 
and a C++ class which is purely abstract which the service creator must inherit from to 
itnplement the methods defined in the protocol. These two parts are a high-level enough 
abstraction that the service creator can. if he chooses, ignore the fact that the underlymg 
I/O abstraction is a stream (he can even ignore the fact that there is any I/O going on). 
The only concession to complexity that the service creator has to make is that all calls 
are asynchronous, i.e. if he wants to send back a "return value" to the client he must do 
so through a new. separate method call. Note that although PDL and the PDL compiler 
63 are suppHed by the framework to ease the pain of writing protocol stacks by hand, 
the underlying stream abstraction is there for the service creator if he/she chooses to use 



20 
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it- Also, the PDL generated code allows the progranuner to poke a bit at its interior parts 
to. change its behavior. 

The database abstraction layer 69's job is to provide service creators with easy 
access to data, and to cache data, pool database connections, and reuse data objects. 

5 The main parts of the database abstraction layer visible to a service creator are the 
registry and several LX>Os (Logical Data Objects). An IX>0 is an abstraction for some 
specific type of data, i.e. for a specific table or set of t^les in a relational database. 
Usually it wUl be created in conjunction with the creation of a service, either by the 
service creator herself or by a separate UDO creator. LDOs can handle caching the data 

10 they represent if they choose to do so. The registry is the place where existing U:>Os are 
registered. LDOs, like services, are registered by type and by the UID which "owns" 
them. When a service wants an LDO, it asks the registry for an LDO of a specific type, 
owned by a specific user. The registry then acts similarly to the way locators act on 
connection requests. i,e. it either creates a new LDO of the requested type or reuses a 

15 currently existing LDO. A pool of database connections is maintained by the database 
abstraction layer. This is similar in function and in design to die thread pool maintained 
by the framework. 

As for UMF 25. the following describes how the framework knows wliich server 
a specific instance of a service resides on. Services are identified by type and 

20 destination UID. Tlie user mapping function (UMF) 25 is a piecewise-defined function 
which specifies on which US the service instances for a given UID are located. If a 
server goes down, the UMF will change its mapping so that users which were on that 
server should almost immediately be able to reconnect and receive service from USs in 
the cluster that did not go down. If a server is added to the cluster, the UMF will start 

25 using that server for new connections until it is at full capacity. The user mapping 
function (UMF) 25 itself is preferably stored in the database, but the code which 
handles keeping the function correct is implemented on each server 3 (19, 21. 23) based 
on the framework. In clusters 1 which are connected to other clusters, there are 
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preferably two UMFs: ±c in«mal UMF ^ *e e«enua UMF. Tl>e internal UMF .s 
used by CSS and USs ,o locate USs and ICSs. and b, ICSs to locate USs for local 
cluster UIDs. The external UMF is nsed by ICSS to locate less for extendi UIDs. 

Although no. logically part of the fran^ework (it's a service), fltc generic proxy 
, 54 55 is one of the core services suppUed with the framework. Generic proxies act as 
by^-forwaxdingproxies ftomone strean, to another. On CSs 21. generic proxies 54 are 
used in the following way: A generic proxy is registit^d for each protc«ol that cl,enu 
- ar. supposed to have access to in .he back-end. When die generic proxy geu a 
connecdon request Cype^^ .rc VlD^y. ^' VID^z). it will accept it. tt>en ask tts 
,0 fran,ework to open a s»eaM wi* parameters y. z>. Since *e internal liMF .s beu,g 
used on CSS 21. to will op«n a stream u, the US 19 servicing destination UID z. or u, 
the ICS 23 which is acting as a bridge to d,e cluster user z resides on. On other server 
types (e.g., US and/or ICS), generic proxies 55 are used in the same way. The dtfterence 
here is that for connection requests coming from external dusters, the in^mal mappmg 
r, function is used, but for connection requests coming from within .he local dus«r. the 
extend mapping function is used. As can be seen from analysis of *= above, .he 
framework s^eam model, the UMF and generic proxies on ICSs allow services ,o ^ 
connect to services for any user daat can be reached in the network without knowmg any 
details except the type of service is to be com>ec.ed at>d the UID of the user to be 
20 connected to. 

Routing is handled by tt.e routing service (RS) 33. which resides on the US for a 

given user as dictated by the UMF 25. For example, when user A sends user B a 

message as in Fig. 3. the following happens: 1) User A's cUen. sends user A's rouung 

service the message; 2) User A's roudng service 33 on user A s US 19 runs 
^ "outgoing routing logic" with the message and some other parameters as mput(d.e 

routing logic will probably end by deciding to send dte message .0 user B's routmg 
service on user B's US); 3) User B-s routing se^ice 33 receives the -ssage from »s=r 
A^s routing service, and runs its "incoming routing logic" on it (this logtc wUl probably 
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end by deciding to send the message to user B's client (if connected) and store the 
message). Optionally, user A's client may receive the message and a pop up window 
with the new message. A message (as applies to the roudng service) is a string which, 
e.g., may be formatted according to the SIP standard. The format of the body of the 
5 message is dependent on the message type. In an RS 33 for a given user, both the 
outgoing routing logic and the incoming routing logic can decide to forward the 
message to a device handler (and optionally process it further once the device handler 
has processed it), store the message in the user's message box, deliver the message to a 
different user's routing service, or deliver the message down to the user's cUent. Users 
10 may request that a receipt of delivery be sent to them when a) the message they sent is 
stored in the recipient's message box, b) when the message they sent is sent to the 
receiving user's clienL 

To prevent spamming and denial-of-servjce attacks, the sending of muld- 
recipient messages may not be allowed in certain embodiments. This means that if the 
15 client wants to send the same message to 15 users, that is what the client does, i.e. sends 
the same message 15 times. This means that in such embodiments the servers cannot be 
used to multiplex messages to users, thereby making denial-of-service attacks harder to 
perform as well as making it time-consuming to send messages to multiple recipients. 

Herein, a device is anything which can receive a message. Each device can 
20 receive a specific message type or set of message types (e.g., from an RS 33). Each 
device also has a specific type, a device type. Associated with the type is the set of 
message types it can receive, and optionally what.identifier type to use to identify the 
device (e.g. a phone number for a phone terminal). Software components called 
"device handlers*' represent devices in the system. In some cases, the device is purely 
25 conceptual and the device handler itself can in fact be viewed as the device. Device 
handlers are normal services in every aspect, except for the fact that all device handlers 
can handle the same protocol. This protocol allows the routing service 33 to pass 
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^ssages .o U.e device h^dler for hanaling. for *e device handle, to pass *en. 



back. 



10 



15 



Routing logic (i.e, which choices a« made » decide ^ha. ro do witi a nressage) 
be implementei e.g, by a. RS 33, in a special-purpose pseudo-progran^ng 

u- u • •« .ccence atree of nodes where all non-leaf 
language dubbed RoutingTree, which IS in essence a tree oi 

iiiuBu«*B .-^^^^H^c Decisions at decision nodes 

nodes are decision points and leaf nodes are acuon nodes. Decrsrons , 
^ he n-ade on a nunrher of paran^te^s, including the contents of the message be.g 

,o„red. the tinre and date. U,e state of certain parts of the database, etc. For each user 
:r.idifferen.nan,edrou,ingproraesmayhespecir.ed.Bachrou.ingpr„i,lecontarns 

aRoutlngTree.specif.edrouting.ogic.Koudngpro«es.nayhedef.nedby*^ 
oiLlgproLis always acUve as ■heroudngpronietouseforincon.ng^^^^^^^ 
(Which one tousenray he derurcdhy the clientXand whenever ^ecUentsen^^ 

Lsa.e it specifies which routing profile to use for the cutgomg »essag. In thrs way 

:;er:ntroulgpromesnrayheusedfordifferentsituations,i.e.onerouung^ 

When the user is at worl. one routing p^fdeforwhenshe is at ho.e,oneforwhen the 

user is on-line, etc. 

For session initladon (i.e. inviting anomer user ro a session, accepting an 
.vitation,etc.>.incertai„e.hodirnents.su.etof.^^^^ 

methods. SIP is explained, for cxa«uple,>nHandley/:.cnu 

..Sm session InitiaUon Protocol." Internet Draft. Internet Engmeenng Tasic Fore ^ 
A„. 1998 thedisclosureofwhichisherebyincorporatedhereinbyreference. These 
Tf^^urers to inidate conferences andinviteotherusers to then, orfortwousets 

oLteapoin.-to-poin.conference.Forsessiondescripd^^^^^^ 

, Protocol is used. The Session Description Protocol is explained, for cxanrplc. m M. 
' I::rv.,acobse....SD.SessionDescriptionProt«orKFC.3a7.Inte™. 
EngineIringTas.Force,Aprin998, the disclosure of Which isherebytncor^tated 

herein by reference. 
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Different types of routing schemes may be used in this invention. In certain 
embodiments, plug-ins to the system could define their own routing scheme which 
would be used concuirentiy with the preferred scheme described below. In one 
prefeired embodiment. The following in Table 3 are the message types (e.g., page, 
autoreply, invitation-request, invitation-reply, etc.) of a prefeired routing scheme. More 
types may be added if necessary. 

Table 3 - Message types defined by the routing scheme 

page A short text message, sent by one user to another. 

auto-reply An automatic response to a message sent by a user. 

invitation- ' An invitation to join a conference sent by one user to 
' request . v " J another. The body of the message contams an SIP 
:■■}{. INVITE request header. 

invitation- A reply to an invitation to join a conference. The body 
reply of the message is an SIP INVITE reply header. 

^^it^on- 1^;-^;: A seskion setup request sent once the invited user has 
ietup-feqiiyt.^; agre^ to participate, e.gl, a SIP ACK request. 

invitation- A session setup reply, d la a SIP ACK reply, 
setup-reply 

-.invitation- ,.5 A. cahcellation of an mvitation. e.g., SIP CANCiBL. 

icancel- . ^' 

:;request ' , ■' . ' . . .; . 

invitation- Sent when leaving a session, a la SIP BYE. 
bye-request 
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A user's "inbox" is part of the user's routing service 33. m inbox receives any 
kind of message to a user. When this happens, it sends notification of the message to the 
user (or the user's cUent) if the user is onhne. The user may enumerate the message 
S identifiers stored in the inbox and whether each of the messages is read or unread. He or 
she may retrieve messages from the Inbox, mark them unread or read, or delete them. 
The user may also store messages in the Inbox. In certain embodiments, the commumty 
operator will periodically check for very large irxboxes (i.e.. large volumes), notify the 
user (by paging himAier) that the oldest X messages in his inbox will be deleted if 
0 he/she does not clean it up, and give the user 7 a deadline before which to finish 
cleaning up. This will be a function of the admin tools and the database scheme. 
Moreover, the inbox can handle the sending of receipts of storage if the message ts thus 
marked. 

Figure 14 is a flowchart Uluslrating how a fmt user Ce.g.. user #1) can estabUsh a 
13 connnumcaUons session (e.g.. voi« chat. «x. cha,. etc.) with a second user (e.g.. user 
#2) using one or more clusters ol the network. The first and second user, may be 
assigned ,0 the same cluster or alternatively to different clusters of the network. 
Moreover, the first and second users may be assigned to the same user server (US) 19. 
but more likely are assigned to different users servers 19. To star,, the first user desues 
20 to send the second user an invitation message regarding the session (i.e.. an INVITE 
message) [Step 151]. Tbe first user may look up <he second user's UID on the first 
user's contact list (note .hat .he UID need not include a network address of the second 
user such as the second user's phone number of IP address, thereby keeping a degree of 
anonymity associated with fte communication session). At .he firs, user's request, the 
as fust user's cUen, (e.g.. PC or phone) forms and sends the INVTTE message to Ae ftrst 
use^sUS19and,o,hefus.user'sRS33atd>atUS[s,epl531. The firs, user's RS 33, . 
on the first user's US runs iu outgomg rounng logic and determines what to do w.,h the 
messa.e [step 155]. The RS may. for example, ignore flie message [step 157]. but more 
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likely decides to forward it to the second user's RS 33 at the second user's US 19 (at the 
same or a different cluster) [step 159]. The second user's RS 33 receives flie INVITE 
message and runs its incoming routing logic as programmed by the second user, to 
determine what to do with the INVITE message [step 161]. For example, the routmg 

5 log of the second user's RS 33 may cause the RS to: 1) forward the INVITE message as 
an SMS message to the second user's mobile phone or some other paging network 
device Hke a pager (e.g., if the second user is not currently onUne) [step 163], 2) 
forward the INVTTE message to the second user's inbox [step 165], 3) forward the 
INVITE message directly to the second user's currently online client (e.g., PC) [step 

10 167], and/or 4) deliver the INVITE message to another user's RS 33 [step 1 69]. In the 
case of 4), the another user may ignore, decline or accept the invitation [step 171]. 
Otherwise, the second user may ignore, decline or accept the invitation of the INVITE 
message as discussed herein [step 173]. 

Apan from sending pages, a function of the routing service 33 is to act as a tool 
15 with wHch users can rendezvous in any kind of session, be it e.g. a telephone call, a text 
chat, a video conference, or the like. To iUustrate how rendezvousing works, it is best 
to take a few examples: one where both users are sitting at their computer , another 
where one user is at her computer and another is using his/her phone, and a third where 
both users are at their phones. Note that in none of these cases does the calhng party 
20 need to know any identifying infonnadon about the called party except the called 

party's identifier (both the UID and system/network phone number). In fact, the calling 
party wiU never be able to find out the called party's contact information through the 
system/network unless the called party has specifically allowed this. 

For a PC to PC rendezvous, for example, with reference to Figure 15 imagine 
that Carl wants to ask Anne and William to join him in a text chat conference. Carl 
would start by using his client 11 to invite Amie. Carl's client 11 would start by creating 
a session in Carl's Session service (nmning on Carl's US 19) [step 71], then it would 
encode the address of the session (e.g., carl@phonecompany.com. session name) into an 



25 
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SIP INVITE message (srep 73] and send that to Anne Istcp 75]. The INVITE message 
would be directed by Carl's RS 33 and Anne's RS 33 in accordance with how ihe 
respective user's had programmed their respective RSs.'ln the nonnal case, if Anne was 
on-line the INVTTE message would be directed to Anne's client (e.g.. Anne's PC). Anne 
then determines whether to accept of decline the invitation [step 77]. If Anne decides to 
accept the invitation, this would cause her client 1 1 to connect to the session encoded in 
the INVrrE message [step 79]. If Anne decides to'decline. she may either ignore the 
INVrre message [step 81] or may send a declining message to Carl's client [step 83]. 
To invite William, Carl would use his client to add him to the session. William would 
receive an INVITE, accept it in a similar manner, and join the session. 

For purposes of another example, consider a PC to phone rendezvous (e.g., see 
Fig. 4). Carl (user A) is at his computer (e.g., PC) and wants to voice chat with Anne 
(user B). Carl chooses this option in his client 11, which then sends an SIP INVITE 
message to Anne as discussed above. Anne, however, is not at her computer (i.e.. 
Anne's client 11 is not online). Upon receiving the message. Anne's routing service 33 
notes that she is off-line but that she has asked that voice chats from Carl be forwarded 
to her GSM phone. Thus. Anne's RS 33 sends the message along with the phone 
number to call to a device handler 1 0 specifically created to handle this kind of INVITE 
message. The device handler 10 sets up a call leg to Amie in an external voice gateway 
12 that it is affiliated with, sets up a temporary number in the gateway that will connect 
Carl to the call leg already set up to Amie if he calls it. then sends back a reply to the 
SIP INVITE message that tells Carl's cUent 1 1 that Anne is temporarily moved to the 
temporary numberjust set up. Carl's chent 11 calls the number (using some IP 
telephony system), hears a ring, and then Anne answers to complete the rendezvous. 

As another example, consider a phone to PC rendezvous. Assume Amie wants to 
use her GSM phone (i.e., Anne's cUent) to call WiUiam." She dials his phone number 
(this kind of double mapping is necessary since the phone system only supports phone 
numbers as addresses, not system/network UIDs). A voice gateway receives any call 
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setup request to this number, including Anne's call setup requesL It contacts a device 
handler which it is affiliated with and asks it where to route the call. The device handler 
sends an SIP INVITE nxessage to William via Wilham's'US server and RS 33. William 
accepts the incoming voice chat, which causes his client (i.e., William's PC) to send 
5 back an "accepted" response to the SIP INVITE containing the phone niunber, his client 
is registered for the rendezvous in the IP telephony system he is using. William's 
routing logic in his RS 33 routes the message back to the very same device handier 
_ which sent the original SIP INVITE. Upon receiving the message, the device handler 
sends the telephone number from the message back to the voice gateway, which 
10 forwards the call accordingly to William. William's client pops up an "'incoming call" 
dialogue which William decides to answer. 

As yet another example, consider a phone to phone rendezvous. Assume that 
William wants to call Carl. He picks up his phone (William's client) and dials Carl's 
phone number. This case is the same as the Phone to PC Rendezvous case above except 

15 that Carl's routing logic in his RS 33 notes that he is offline, and thus per CarFs 
instructions/programming sends the INVITE message and the phone number he has 
specified for when he is offline to a device handler which replies to the INVITE with a 
"temporarily moved" naessage, which makes it back to the device handler which 
originated the INVITE, then back to the voice gateway which forwards the call to the 

20 specified number- 
As discussed above, services that facilitate things like knowing the online status 
of other users, setting your (if you are a user 7) online status, and storing your contacts 
in a hierarchical list are also available. These services are provided by the following 
components: Online status service 31 and online status service proxy 51; Contact status 

25 service 53 ; and Contact list service 43. 

Figure 16 shows data structures that are kept on each user server (US) 19 by the 
user service. This is only a rough sketch that shows the most important data elements. 
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Figure 17 shows the data strocturcs for the contact status service on each connection 
server in the same manner. Both of these data stnictures can be considered volatile and 
are kept in memory for efficiency reasons. The useFs online siams is subscribed from 
the responsible US 19 by CS(s) 21 that are watching the user as someone's contact. The 
CS that is connected to the user's client can update the user's online status (through the 
user service/user service proxy), and his/her contact list. When a US 19 gets a contact 
Ust request on a user that hasn't been loaded it loads the user data from the database. 
The user data is kept loaded while any CS 21 is using it. When all CSs have released the 
data, it can be unloaded from memory. The data may be kept in a cache of some sort for 
a v.hile from where it can be quickly loaded. The version attributes of the Hsts serve the 
purpose of being able to know when to update the cache in a CS by checking the 
version number of the data stored on the CS and comparing it to the version number of 
the data stored on a US. 

In the contact status service 53 on a CS 21. each comiected user has a contact 
Ust. The contact status service subscribes to the online status of each contact that it is 
watching from a corresponding user service on a US. It is the user service's 
responsibiUty to filter out blinded users when sending stams updates. Figure 18a shows 
ihe data structure stored for the contact list service 43. This information is stored in the 
database 13 and retrieved on demand. Each user has one blinded Ust and one seeing Ust, 
one of which is active at a time. If the blinded Ust is active, aU users except those in the 
bUnded list can see this user's onUne status. If on the other hand the seeing list is active, 
only users on the seeing Ust can see this user's onUne status. 

Refening to Figure 19, in order to access the system/network of this invention, a 
user 7 must first log on. Figure 19 illustrates an example of the message sequence when 
a user Ui logs onto the system When the CS 21receives the authentication request it . 
first checks the password for vaUdity . The user may have been unregistered, etc. Then 
authentication is perfonned. In the example, the user's UID hasn't been used before. 
The CS must therefore ask the UMF for USID. The UMF 25 selects an available US 19 
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with the least load to be responsible for thai UID. The CS now sets the online status for 
U I on the responsible US 19 and retrieves the contact list. In the example Uj has one 
contact, namely Bi. The status for that contact must be fetched from the corresponding 
US of that contact. After that, CS subscribes to Bj 's online status. The US 19 of the 
contact user Bi only replies if Bi is online. CSs and clients assume by default that a 
contact is off-line until they receive a stams message* 

Figure 20 shows an example of the message sequence when a user Ui logs off 
the backend. Now the CS 21 sends a logoff message to the US 19 responsible for Ui . 
The US sends status message lo all subscribers, saves the user data and unloads it. 

Figure 21 shows an example of the message sequence when a contact Bj logs on 
and off. The user Ui is watching B] via user Ui's contact status service. When the 
contact user Bi comes online, the US of user Bi sends Bfs online status to all CSs 21 
subscribed. In such a manner, a user can monitor ihe status of different contact users B 
throughout the systena/network, without the contact users B knowing that their status is 
being monitored. 

Figure 22 shows an example of the message sequence when a user 7 adds a 
contact to his/her contact list and then removes it again. It is the US's responsibility to 
keep the contact list updated in the database 13. When a user is added or removed as a 
contact on another user's contact list, the user who has been added to another user's 
contact list receives notification in certain embodiments, as shown in Fig. 22. One user 
7 may add other users who are or are not assigned the same cluster to the adding user's 
contact list 

Figure 23 above shows an example of the message sequence when a user adds 
another user of the system/network to his or her blinded list and then removes it again. 
It is the US's responsibility (i.e., the responsibility of thfe US 19 of the adding user 7) to 
keep the blinded list updated in the database 13, in certain embodiments. Note that 
when a user A adds user B to his blinded list, user B does not get any notification that 
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this was done. The idea is rhat user B should not know he or she is on user A's blinded 
list. Figure 24 shows an example of the message sequence when a user inverts his or 
her blinded user hst. This sequence is similar to the one when a user is added to a 
blinded list. 

5 Set forth in Figure 25 is a summation of database 13 operations needed for the 

contact list functionality. As can be seen, in preferred embodiments, the user server of a 
given user 7 is responsible for most actions relating to contact list functionality of that 
particular user. 

The session service 37 handles session management. The user that initiates a 
]0 session (i,e. creates a conference or initiates file transfer) owns the session. Other users 
7 get invitations to the session which contain directions on how to connect to the 
session. The owTier of the session can invite other users (through the normal message 
routing mechanism), kick users out of the group, mute users so that they become 
observers, and/or end the session which causes all users to exit the session. Entry into a 
15 session is by invitation only; and this is preferably handled by the session maaagemcnt 
server keeping a Ust of users that may enter the conference. The owner of the session 
adds to this list when he or she invites other users. 

For every user 7, a certain set of data is stored. The data is kept in key/value pairs 
call properties. These can be global for everyone to sec, private only accessible for the 

20 user him self or it can be access controlled. Figure 1 8b illustrates a data structure for a 
user profile according to an embodiment of this invention. The user property service 39 
of a given user controls functionality and storage in this regard. Moreover, a "fmd user" 
service may be provided in certain embodiments, for enabUng clients to fmd user IDs of 
other local cluster users by searching on then" user properties (same properties as in the 

25 user property service 39). 

For each cluster, there will be a single scaleabie, robust, relational database 13 
which contains all of the data the system uses which must be persistent. For smaller 
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setups, this may be a single computer running a database such as Oracle or Infonaix. 
For larger setups where ihere is a very large number of users and a greater stability 
requirement, a cluster of high-performance computers reading from and writing to the 
same database will be used, and the database may, for example, reside on a miirored, 
5 hot-swappable RAID setup. In this way, any level of redundancy can be achieved as 
well as the ability to deal with practically any number of users, without losing the option 
of running a small, cheap setup. The database 13 preferably contains the profde 
information kept for each user. The database will also contain the contact list and 
blinded list for each user. The contact hst is a hierarchy of groups where a user can be 
10 part of more than one group, and a group contains all of the users it contains and 

recursively all of the users in groups it contains. Also stored in the database are the data 
for the different routing profiles for each user, along with data which describes which 
profile is cuirently active, etc. Each user's Inbox is preferably stored in the database. 
This is a list of messages along with information on whether ihcy arc read or unread, 
IS ordered by time of storage. Also stored is a transaction history for the messages. 

Possible transactions include ADDED, DELETED, DESTROYED, MARKED READ 
and MARKED UNREAD. The DELETED and DESTROYED transactions are 
equivalent as regardij the server system (i.e. they delete the message from the database) 
but are kept as two separate transactions for mcreased flexibility in the client (e.g, the 
20 client could use DELETED when it wants to delete a message both from its local cache 
and from the server, and DESTROYED when it wants to delete the message only from 
the server; the different transactions will allow other instances of the client to provide 
the same end-user experience). Moreover, all settings for back-end servers are stored in 
the database in certain embodiments, as are logs from the system, both logs for 
25 admmistrative purposes and logs for billing purposes. AD settings for each user's chent 
are also stored in the database in certain embodiments, except for settings that have to 
do with the client's location, e.g. firewall settings. 
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Turning to scalability, let us define a mathemaucal model for use in determining 
scalability. Reference is made to Table 4 below. 

Table 4- Symbols defined to use in the mathematical model 

SYM- DEFINITION 
BOL 

A Set of all users. 

jy} 11A|], i.e. total number of users 

n Number of online users. 

B(u) Contact list for user u. It is given that B(u) e A 

L(u) Blinded list for u. All users but users in L(u) can see 

u's online stanis. L(u) Q A 

P(u) . • i . :.- Users privileged to see u's online stams. Only users:m: 
' ;P(u) are allowed to see xTsonlme status. P(u) G A. 
P(u).or L(u) are empty) 

jsj^ Number of connection servers. 

Nu5 1; Number of user servCTS. . . ^ . ; . 

Number of user regions. The user space is divided 
into Nr regions. Each region ha.<i N/Nr users. 

r . . . Average number of contacts in any given contact.li^^^^ 
- . Assumed to be a constant. • ■ . 



N 



R 
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Average number of xisers in any given blinded list. 
Assumed to be a constanL 



What influence N and n have on how much load the routing service causes on 
USs (CSs do not participate in routing) may be of interest. We assume the following for 
simplification: 1 ) Online users are equally distributed on all CSs. The number of 

5 connected users on each CS is n/Ncs\ 2) The work required to decide the routing for a 
single message based on the routing logic. A; 3) The work required to send a message to 
its destination, once the route for it has been determined, is a constant, ;x.; and 4) The 
number of messages that need to be routed per user per time unit is a constant, £2. 
Given these assimiptions, the routing service causes load on each US which is of the 

10 order 



20 



i 



Since is constant, we can keep the load caused by the service on each 

US constant as n increases by increasing Ncs. 

With regard to connection servers 21, what influence iV and n have on the load 
IS induced by tlie contact list service on each CS may be of interest. We assume the 
following for simplification: 

• Online users are equally distributed on all CSs. The number of 
coimected users on each CS is n/Ncs- 

* All contact lists are of size/. 



• The number of events from clients per user per time unit is a constant. 
Such events include: logging on. logging off, changing user status, 
adding users to B(u), removing users from B{u), etc. As a consequence 
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ihe number of subscription messages from USs per subscribed contact 
per time imir is also constanL 

• Following our last assumption, we assume-that the load on a given CS 
caused by events from a single connected client is constant, denoted by 

5 a. Additionally, we assume that the load on a given CS caused by 

subscription events from a single contact, is constant, denoted by 

• The connected users on each CS do not have any mumal contacts with 
other connected users on the same CS. Further, no connected user has 
a contact that is connected to the same CS. This is the worst case, 

IQ usually connected users share some contacts, i.e. some two connected 

users X and y will be interested in following the online status of the 
same contact z — users x andy share the contact z. Given this, any CS 
has to subscribe to fnfNcs users. 

Hereby we can sec that the load caused by the service on any CS, given these 
15 assumptions, is of the order 



i 



\ 



= 0 



As a.+fp is constant, it is clear that by adding more CSs lo the network as n 
grows, the load on each CS can be kept constanL Hence, the CS part of the network is 
scalable. 

20 Most likely some contact sharing will occur on each CS, decreasing its load. 

However, the contact sharing wUl decline as N grows. This is clear because connected 
users can have contacts from anywhere in the user space A, and the chance that any two 
users share their /contacts decreases as A grows. Experience shows that in systems like 
the instant invention, users will group in cliques. In a clique, each user will have nearly 

25 all the others in each of the other users' contact list. (Note that the mathematical 
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definition of a clique is stronger. In a marhematical clique, each user would have aU the 
Qiher users in its contact list) The chance of contact sharing may be increased if users 
are connected to CSs in such a way that they are likely to be m a cHque with some other 
connected user on that CS. The likelihood may for example ^Trobably be increased by 
5 connecting users to CSs by their geogn^hical position. 

Similar to the previous section on connection servers, what influence N and n 
have on the load caused by the contact list service on'cach US 19 may be of interest. We 
assume the following: 

• Online users and usen that are on an online user's contact list, are 
equally distributed on all USs. The number of users on each US is 
n/Nvs- 

• All contact hsts arc of size/. 

• The number of events from CSs per user per time unit is a constant. As 
a consequence the number of updates to subscriptions that need to be 
sent to CSs per user per time unit is also constant. 

• The load on a given US caused by events from a single online client is 
constant, denoted by G. The load caused by subscription updates on a 
single user that need to be sent to a single CS is constant, denoted by 

CD. 



20 



• The network is large enough such that N^s >=/- No contact sharing 
occurs in the CSs. Thus, subscription updates for a single user have to 
be sent to/USs. This is the worst case. 

The load the service puts on any US, given these assumptions, is of the ordeV 
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c(^e'h—fQ)]^c(—ie^ fO))^ 

As v/ith the connection servers^ by adding more US: to the network as n grows, 
the load on each US can be kept constant Hence, the US part of the network is scalab] 

As for reliability issues, a cluster 1 is an asynchronous, distributed system 
5 including the following discrete components: 1) Connecdon Servers; 2) User Servers 
3) User Mapping function; 4) Database; 5) Internal Network; 6) External Network; 7) 
Clients; 8) Intra-cluster servers. We assume that the Internal Network and the Databa 
implement their own redundancy and achieve close to 100% uptime. To meet its 
reliability requirements the Community Server Network therefore has to be able to dei 

10 with the following types of errors: 1) client failure; detected by CS, affects only the 
client that failed; 2) External Network failure, loss off connectivity widi one or more 
clients; detected by connection servers 21 and clicnts/corrccted by throwing away the 
Session State on the server side and establishing a new connection from the client; 3) 
Connection Server failure, a hardware or software failure that leaxis to the loss of a Ci 

15 detected by connected clients, and corrected by clients by reconnecting; 4) User Serve 
failure, a hardware or software failure that leads to the loss of a User Server; detected 
by coimectcd CSs and/or the UMF, and corrected by removing all mappings to ihc 
afflicted US from the UMF and broadcasting a request to all CSs that they selectively 
flush their UMF cache (affected CSs then throw away any session state associated wi 

20 the lost US 19 and recoimcct to other, newly assigned USs), 5) Intra cluster server 
failure; same case as US failure; 6) User mapping function failure; detected by Uss 11 
and corrected by the USs restarting the UMF 25. 

With regard to logging, auditing and/or traceability, all relevant events in the 
system may be logged to the database 13. These fall into two main categories: events 
25 that are of interest to the administrator, and events that can be used for billing- For 
event, the date and dme of the event are stored, as well as which user was responsibb 
for the event Each event has a type, and may possibly have some additional data 
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attached to it. When logging a request made through the client to server protocol by a . 
user to a CS, the IP address of the user might be stored as well Administrators may use 
special administration tools or simple SQL queries to do administrative tasks such as 
see which user accounts have unsuccessfully attempted to authenticate themselves more 
5 than once or twice in a row (to detect hacking attempts), count the number of users who 
were logged in at a certain time or over the whole day, or to see which events took place 
just before and at the time the system crashed (to try to gain an understanding of the 
reason for the crash). Community operators can use whatever means tliey like to gather 
data from the server for billing purposes, 

10 With regard to security and user authentication, every registered user 7 has an 

assigned user ID in the local cluster 1 in certain embodiments of this invention* As part 
of the registration process, the user selects a password for accessing his account The 
user presents his/her user ID and password to the cluster 1 each time he/she connects. 
As for server authentication, each CS 21 is supplied with a public/private key pair. The 

15 public key of the pair is certified by some Certificate Authority (CA). Each time a client 
connects to a CS, it gets a copy of the server*s public key and the associated certificate. 
The client can verify the authenticity of the public key by checking the certificate, and 
by verifying with the CA that the certificate has not been revoked. After receiving the 
server*s public key and verifying its authenticity, the client authenticates the server by a 

20 cryptographic challenge-response, in a similar fashion as for user authentication. 

With regard to communications security and client-server conamunications, in 
certain embodiments of this invention all communications between a client and the CS 
are secure. The SSH 2.0 protocol is used in all clients-server communications. SSH 2.0 
handles server authentication, chent authentication, data integrity validation and data 
25 encryption- The client connects to distinct services on the server cluster the by me^ms of 
opening multiple SSH channels, each of which is separate virtual stream. As for server- 
server communications, the network that handles communications between User 
Servers 19, the UMF 25 and Connection Servers 21, is assumed secure and protected 
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from unauthorized access. Neither authentication nor encryption is performed in 
communications between USs in certain embodiments of this invention, the UMF and 
CSs. Communications between CSs 21 and Uss 19 mry i^e the SSH 2.0 protocol. 
Server authentication, user authentication, data integrity validation and data encryption 
are disabled for such comiections, so only the stream multiplexing facility of SSH need 
be used Communications between Community Operators are preferably encrypted, and 
pubHc key cryptography used to authenticate both ends. The SSH 2.0 protocol may be 
used for such comniunications, and mutual server authentication performed by means of 
public/private cryptography and key certificates. With regard to physical security, 
hardware, including hosts running the database 13, CSs 21, Uss 19. Oie UMF 25, 
network routers, bridges, network wiring and any other part, of a cluster 1 , needs to be 
physically secured from anauthorized access and tampering by the Community 
operator. TT^e security of the entire system collapses if part of a cluster is physically 
compromised, since any part of the cluster may contain or carry sensitive iBformation, 
such as CS's private keys, user's private information and communications etc. More 

Moreover, it is noted that Connection Servers He on the boundary between the 
unsecured Internet and the secure Intranet that hosts the cluster 1 . Connection Servers 
m^y see all connected cUents' traffic in cleartext, and also contain their own pnvate 
keys in cleartext. Because Connection Servers are open to comiections from the 
unsecured Internet and handle aH client communications, they will function as farewaUs 
of sort Each CS 21 has two network interfaces, one to the unsecured Internet and one to 
the secure intranet. THere is no routing performed between the two networks. In certam 
embodiments. Comiection Servers are able to log every com^ection and connection 
attempt. Log entries include such information as the date and time of day of the 
connection attempt, source IP number, us.r ID used for any authentication attempts and 
the reason for auihentication failure. For successful connections. Connection Servers 
additionally log the time of disconnection and the amount of data transferred in each 
direction. In certain embodiments, it is preferred that the Community Operator filters 
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and audits traffic from the Internet destined for the Connection Servers to prevent 
hacking and to keep track of any hacking attempts. 

Settings for each component of the back-end are preferably stored in the DB, 
from where the component reads them upon startup. These settings are preferably 
5 configurable from the admin tool, which has a connection to each back-end component 
and notifies it of changes in settings as is necessary. Figure 26 illustrates the admin 
tool's location in a cluster L Adding users to the appUcation and removing users from it 
is handled by a separate admin tool which basically issues a new UID, then writes the 
user's information into the database. It shall be possible to run this administration tool 
10 from the command line, for use with CGI programs etc. 

As can be seen from the above, a user 7 is able to create new profiles, delete 
profiles, edit profiles etc. and he shall be able to set which profile is currently active. 
Smart routing is based on the user's currently active profile and basically means that 
whenever another specific user tries to contact the user using a specific mode of 
15 communication that user will be routed to a conversation endpoint or message 

repository which can handle that mode of communication. Based on settings in the 
profile, the other user could be routed to an auto-replier which responds that the user 
doesn't like him and doesn't want his calls, or be put through to the user's GSM etc. 

These modes of communication/conversation types shall be available: text, 
20 voice, and video. These message types shall be available: Voice (VM), Short text 
message (STM), Email (EM), Notification (sent to notify of the delivery of messages 
other than STMs) (NM). The following devices may be supported. We list which types 
of messages they are repositories for, which types of conversations they can take part in, 
and which types of messages they can send. 

25 

i 
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Table 5. 



Device 



10 



Repository for 
these message' 
^pes 

STM.NM 



Endpoint for 
these 

conversation 
types 

Text, Voice 
Voice 

Voice 
Text, Voice 



Can send 
messages of these 
types 



STM 



STM 
STM, EM 



Inbox 
cEent 
Standard 
phone 

G$M phone STM, NM 
Auto-replier 
Web page 

Pager STM, NM 

Email client STM, EM 
Voice VM 
mailbox 

Fax machine STM, EM 

It shaU be possible to create additional devices as needed (e.g.. conversational 
agent). As for the devices above, the auto-replier device is basically a device which the 
user 7 can set up to reply differenUy to different users, using voice and/or texL This 
device is an integral part of the instant system/network. In the case of voice 
conversations, only the chent 1 1 is able to initiate a voice conference between more 
than two users. The inbox receives aU STMs sent to a user, as well as notifications of 
deUvery of messages (e.g.. when the system routes an email to the user's fax). The user 
can specify which types of message deUveries he wants notification of. The cUent can 
give access to the inbox, and noufy the user of new messages aixiving in the inbox. In 
the case that user A tries to contact user B using a mode of communication or message 
type that user B does not support (i.e., user B has no device capable of participating in 
the mode of communication or receivmg the message type) the system shall notify user 
A of this. 
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As for text conferences, such conferences can handle lens of users per 
conference. The user who initiates the conference preferably has ownership rights in 
the conference, which gives that user the abihty to invite users to the conference, kick 
users from the conference and make users silent With regard to voice conferences, 
5 such conferences can preferably handle no less than the number of users that the MCU 
or equivalent that the application depends on can handle. The user 7 who initiates the 
conference preferably has ownership rights in the conference, which gives him/her the 
abihty to invite users to the conference, kick users from the conference and make users 
silent. As for web conferencing, this is the name given to the feature of the user 7 being 

10 able to join a text conference or a voice conference with all of the other users browsing 
the same web page as him/her. In web conferences, no user has ownership rights. Web 
conference groups have a maximum size of X users (which can be set by administrators 
of the application). If there are more than this many users viewing the same web page, 
they will be split into groups of no more than X users. The user interface for web 

15 conferences may make it easy for users to create their own text, voice or video 

conference and to invite users to this conference. It shall also make it easy for the user 
to see which of the other users in the conference have the capability to join a voice 
conference or a video conference. 

With regard to voice mail integration, a user 7 can enumerate the contents of 
20 his/her voice mailbox through the application (i.e., see how many messages there are, 
when they arrived etc.) and administer his/her voice mailbox (i.e., delete messages, 
etc.), A user 7 can also to any of the messages in his/her mailbox using the application. 
A user 7 can also send messages using his/her standard email program, from the 
appHcation (e.g., by clicking on a contact's e-mail address). It may be possible for the 
25 user to get notification of when he has new email (check every X minutes). If there is 
new email, the user can easily be able to make the system/network open his/her email 
program to read the messages. Apart from this functionality, the application may 
forward different message types to the user's e-mail box. The user can have an email 
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address which is specific to the system/network of this invention, this being done so that 
the system/network can route email, and also for anonymity. 

The system/network of this invention is preferably designed to be accessible via 
many different clients/users. The functionality of the application back-end can be 
accessible from any client (although bridging work may be reqmred). Several cUcnts 
fall within the scope of the application. The "full cHent" features text and voice 
capabilities, and is a standard GUI program with a persistent connection to the server. 
This type of cheni is the one we are usually referring to when we say "a user shall be 
able to do X". i.e., this type of chent is the one that allows the user to do X. Other 
clients are either stripped down versions of this one, or very limited cUents. The "thin 
cHent" is a stripped down version of the full cUent which lacks one or more of its 
feamres (e.g., audio chat). The "web cUent" is a very basic client to the application 
which enables users with nothing more than access to a forms-enabled browser to send 
anyone in the community a page. There is no requirement of being able to receive 
pages via the web etc. The web client may optionally also enable the user to switch the 
profile currently being used. Optionally, the web client may enable users to view the 
contents of their inbox and read received messages. The "phone client" is a cUent 
which aUows the user to phone a given number (& la voice mail) and switch the profile 
currently being used. 

There can be, e.g., two categories of users that access the application. For 
paying customers (i.e., telco end users) the requirement is made that no matter where 
they log on to the application, the user experience is identical (i.e., no data is stored at 
the cUeni side). This requirement is not made for Internet end users. 

Back-end admlnisttation can be manageable at least through command-line tools 
or equivalent and optionally through user-interface tools. How registration of users is 
handled may be decided on a per-telco basis; in one case it might be through the explicii 
entering of data and running of adminisuration tools by a telco employee, m another it 
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might be through a CGI script or equivalent running the administration topis with data 
gathered directly from the user. 

One aspect on the back-end regarding administration is Ae logging of 
information. It may be possible to log every detail regarding the operation of the system 
which might be pertinent to the operator. Which details are logged shaD be 
configurable via an administration tool. It shall be possible to easily import log data 
from the system into other software packages for analysis and archiving. 



In certain embodiments of this invention, as many parts of the system as possible 
may have well-defined interfaces to the rest of fee system and be as self-contained as 
possible, thus facilitating a plug-in methodology in the implementation of the system. 
This is so the implementation of the various parts of. for example, telephony 
integration, can be split among several separate groups. It is also made for future 
compatibihly with as-of-now unrelated systems, e.g., the conversational agent 
technology. 

The application can provide users with a single, centralized address book which 
stores user information on every user m the community. This address book can store, 
e.g., each user's full name and email, community name, and user ID. It may optionally 
store other things such as interests, home page URL. telephone numbers and such. The 
community name and email can be public information. For the rest of the information, 
the user can define which users are allowed to view it and which not, by specifying 
groups or inverses of groups along widi users and combining these with boolean 
operators. Users do not have to be able to browse the address book (i.e., page through 
It) in all embodiments. They can however be able to find users m the address book 
based on searches for whole strings or part of strings in the name, email and community 
name fields. Also, it may be possible to find a user based on the whole of his user ID. 
If many users in the address book fit the search pattern, the user who initiated the search 
shall be presented with all of these and asked to choose between them based on as much 
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additional information on each user as can be given. For example, once user 
Snooglepops has found user Muffin in the address book, Snooglepops can add Muffin 
to his personal buddy list (i.e„ contact list) and also can send Muffin a page without 
adding him/her to the buddy list, as well as being able to request that Muffin join a 
conference. 

The buddy list (a.k.a. contact list) is a set of users. These users can be organized 
into a hierarchy of groups by the user. Users may oc^py more than one group. The 
user can create and destroy groups, and add users to or remove them from groups, as 
well as being able to move or copy users between groups and move groups from one 
place in the hierarchy to another. Groups are containers for users and groups. The 
following groups exist by default: 

Table 6. 

EvCTyt?ody ' This group is composed oiif all users that belong to the 

••:;!f;'; i same community, whetherthey iare currently on-line or 
;;. .■ ■''■^■::"t:'''. not. This group is not visible. irt the user interface, but 

., ))$}::.. can.be used when specifyinig access to data. 
Buddies This is the sum of all your buddies, the root of the 

buddy list hierarchy. 
S^^isible • -^- l' ■ V TTiis is a special group which the user can add 

: :vi^5.viSrJ0 aiSibying lisere-to. Users in tius group shall not be able 
f: ■ -H' " ' -Sf^-; to'^e6 ther^iser's online staiffii Jithis may be done by 

. • . : always showing them that tbe user is off-line) and no 
: . ; .>ifv • : messages from users in this jgripup ever reach the user 
? ; , ; •• ,. 3^ , ■ (although to the annoying user, sending the message 
V. . . ^^fj V- \ noOiing 

■f. . . . .1^ received). This group is nbt part of the buddy list 

; hierarchy but in a separatejiierarchy. 

Frequent ' ' This is a group composed of the X last users the user 
contacts sent pages or initiated conferences with, where X is a 

user-settable preference. Tins group cannot be used for 
access control. 

A user can have the option of getting a notification whenever another user adds 
him/her to the other user's buddy/contact list. Moreover, by glancing at the buddy list. 
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the user can see the online status of his/her buddies. The buddy list can provide visual 
notification of changes in the online status of buddies, as well as providing an optional 
user-settable audio notification. The user can view the information stored in the global 
address book for any user in his/her buddy list. 

5 As for paging, a user can send short text messages (STM) to any user on his/her 

buddy list and to any user that he/she finds using the address book. Whether or not 
these messages are seen by the receiving user depends on the recipient's online status 
and on whether or not he has made himself invisible to the sending user. The default 
way of receiving messages is through the client. Apart from this, users can specily a 
10 GSM phone number capable of receiving SMS messages that may be used in either of 
the following ways (user-settable): 1) The user may specify that all messages that 
would have been let through to the client by the user's RS 33 be forwarded to the GSM 
phone. 2) The user may specify that all messages that arrive while the user is away 
from his/her terminal or off-line be forwarded to the GSM phone, 

15 There may be a maximum size for short text messages, or short text messages 

may be truncated when forwarded to a GSM phone through SMS. Which is done is a 
design decision. When sending a short text message, whether replying to a message 
sent by another user or not, the user can select one of his/her pre-configured stock 
messages to use as the body of the message. When the user is paged by a user that is 

20 not part of his/her buddy list, it may be possible for the paged user to add the paging 
user to his/her buddy list and also to reply to this message easily without adding him to 
his/her buddy list. When a user is paged, there can be an easy means for that user to 
invite the sender of the page to a text or voice conference. In certain embodiments, 
messages may be denoted urgent. In certain embodiments, it may be possible for a user 

25 to choose multiple recipients for a message, based on groups of users and individual 
users. The total number of users that it is possible to send a message to can be limited 
to prevent use of this feature for spamming, 
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There can be two different user interfaces for initiating conversations or sending 
messages to another user, one for inexperienced users and one for experienced users. 
The one for inexperienced users may take more time to operate but can be easier to use 
with more helpful descriptions of actions and more pictures etc. to help the user along. 

The user's client preferably can display a list of all past outgoing and incoming 
messages, along with at what date and time they were sent, to/from whom, and what the 
contents were. The user shall be able to delete messages from this log to save space. 
The user shall be able to limit the messages displayed by one of two criteria, or a 
combination of both: whether they were outgoing or incoming, and to/from which user 
they were. Also, it may be possible to display only actual messages (no notifications). 



Short text messages (STMs) sent to a user's inbox can be readable directly from 
the Inbox. In the case of notification messages which notify of the delivery of a 
message to some message repository, it may be possible for the user to ask for the 
application to retrieve the message. The application can then check the message 
15 repository for whether the message still exists, and retrieve the message if possible. 
This can be possible in some cases for voicemail and email, but not for fax messages. 

A user can set up an assortment of stock messages ("I'm away". "I'm busy", 
etc.). An automatic reply is when one of these stock messages is used automatically by 
the application on behalf of the user. Every user can have an online stams which 
20 defmes whether or not that user can be reached and which auto-reply is used when 

another user pages him/her (possibly no auto-reply is used and the user is free to answer 
for himself). For this version of the application, there can be a fixed set of online 
Statuses for a user to choose between, as in Chart 7 below: 

Chart 7. 




Online but Only urgent messages get through immediately. 
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occupied others are auio-replied with a stock message the 

user can choose and will be shown to tiie user 
when he changes to the "online and available" 
mode. 

^R^^^}^^^^ W' MesMiges do not get dirpugh immediate^. The 

?; user may choose aii auto-reply for m^^ 
■ r . ; : i'i-i: to him while in this mode. 

Off-line, not Same as previous, 

available 

The user may specify users or groups of users that can get through to him/her 
even if his online status is do not disturb. Any of the groups defined in the buddy Ust, 
or the inverse (i.e.. all users not in the group) of those groups, may be used to specify 
this. There can be one generic ready-made stock reply for each online states available. 
There can also be one ready-made stock reply for each online status which indicates that 
the message has been forwarded or duplicated to the user's GSM phone through SMS. 
The user can choose whether or not to let senders of messages know that their message 
was routed to his/her GSM phone. No requirement is made of being able to answer 
messages using SMS, or of being able to send a message from an SMS system to a user. 



With regard to text conferencing, a user 7 can send any user on his/her buddy list 
or any user that he/she finds using the address book a request to join a text chat 
conference hosted by the originating user. The request may be accompanied by the 
user's expbnation of why it is made. When receiving a request to join a chat 
conference, the receiving user can choose to join the conference or not to jom the 
conference, or can choose to ignore the request (this is what happens when you are 
mvisible to a user, and that user invites you to a conference). The user's response may 
be accompanied by his reason for responding as he/she does. Once a conference has 
started, the originating user has special privUeges within the conference, and can invite 
additional users to the conference (may be accompanied by an explanation), kick users 
20 from die conference (may be accompanied by an explanation), and/or give or take away 
the right to speak in tiie conference. All users in tiie conference can use text to chat, 
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and the conference shaU display a history of die messages sent by the different users 
(e.g., IRC etc.). All users can also emote (as in IRC) their feelings in an easy way. i.e., 
to let other users know they're smiling. Text conferences may be able to handle at least 
20-30 users. When the user widi special privileges quits the conference, the conference 
5 is preferably disbanded in certain embodiments. 

In voice conferencing embodiments, a voice conference is a text conference with 
the added ability to chat using voice. When multiple users speak at once, their separate 
inputs are mixed together to form the output. Audio quaHty may be dependent on the 
codec used and possibly on the bandwidth available. It is presumed but not a 
10 requirement that the GSM codec wiU be used. Only users who have the capability to 
receive and send voice signals can participate in a voice conference. 

As for video conferencing between users 7, a video conference is a voice 
conference with the added abiUty to see the user who is cuirendy speaking loudest 
Only users who have the capability to receive and send voice and video signals can 
15 participate in a video conference. Another option can be die implementadon of Web 
Conferencing between users 7. 

The application is aimed at users who have access to the Internet and an account 
with a telephone company, and have received their appUcation from the telephone 
company. These users are anything from novices to veterans who wish to use the 
20 Tntemet for communication. The application is also aimed at users who have access to 
the Internet and have received their appUcation over the Internet (not through a 
telephone company). These users are anything from novices to veterans who wish to 
use the Internet for communication. 

In practice, community operators are die technical people at a telephone 
25 company. They can be expected to use command-line tools to administer the system, 
set up supporting gateways and servers, etc. and are trained in doing diis kind of job. 
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In certain embodiments, end user requirements for a client of a user 7 may be as 
follows: 



28.8 baud modem connection, higher bandwidth for voice depending 
on codec 

5 • Windows 95 or newer, Windows NT or newer, Windows CE or 

MacOS operating system 

• 16 Mb of memory (4 Mb for Windows CE version) 

The back-end software can run on Windows NT and several of the mainstream 
Unix operating systems (ai least Solaris). It can scale well as more money is thrown at 
10 the server machines (number/speed of processors, amount of memory, amount of 
bandwidth, speed of I/O), 

In certain embodiments, the client-side application can work through a SOCKS 
firewall without the system administrator needing to do any special setup, and through 
other firewalls by having the system administrator open a very limited nimiber of ports. 
15 The client-side application may be a small appUcation. We assume that the installation 
program for a feature-iich (although not necessarily full-featured) version may fit on a 
standard floppy disk (1.44 Mb). The application can have a markedly fast startup time, 
and its UI can be responsive under all circumstances. 

The overall robustness of the client-side application may be comparable to other 
20 end-user software. Specifically, it may: 1) Notify the user of any error messages that 
are relevant to him in plain language. Offer the user to try to reconnect automatically 
in cases of a lost connection; 2) Notify the user when the application's back-end 
software has been updated, and point the user to a place to download the new version of 
the client software; and/or 3) the client software can automatically download and install 
25 new versions of itself when it is connecting and finds that the application's back-end 
has been updated. 
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Therefore, while the present invention is described in relation to preferred 
example embodiments, it is to be understood that this disclosure is only illustrative and 
exemplary of the present invention. Accordingly, ii is intended that the invention be 
limited only by the scope of the claims appended hereto. 
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WHAT IS CLAIMED IS: 

1. A server network for enabling respective users to establish communications 
with other users, the network comprising: 

first and second server clusters, each cluster including at least a user server for 
5 performing user services and an inlra-cluster server for connecting to remote intra- 
cluster servers in other clusters; 

said user server in said first cluster including a routing service for a first user 
assigned to said first cluster, and said user server in said second cluster including a 
routing service for a second user assigned to said second cluster; 
10 wherein the first user can send a communication invitation message or request to 

the second user without knowledge of the type of client then being udlized by the 
second user, wherein the message or request is forwarded to the client of the second 
user via said user server in said first cluster, said inira-cluster server in said first cluster, 
said rntra-cluster server in said second cluster, and said user server in said second 
15 cluster; and 

wherein said routing service for the second user in the user server of said second 
cluster forwards the invitation message or request to the client of the second user. 

2, The network of claim 1, wherein the client of the second user comprises one 
20 of a personal computer (PC), a mobile phone, and a pager. 



3. The network of claim 1, wherein each cluster further comprises at least one 
connection server for connecting ihe cluster to respective clients of respective users, and 
each cluster further comprises a database from which user servers may access user 

25 information. 

4. The network of claim 3, wherein each cluster includes a plurality of user 
servers, a plurality of intra-cluster servers, and a plurality of connection servers. 
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5. The network of claim 1, wherein in each cluster said user server performs 
routing services for respective users and enables respective users to monitor online 
statuses of other selected users in the network. 

6. The network of claim 1, wherein the firstuser is registered with the first 
cluster and given a miique user identification (UID) that includes a cluster identifier 
identifying only the first cluster, such that the UID of the first user constinites a globally 

unique ID within the network; and 

wherein the second user is registered with the second cluster and given a unique 
identification (UID) that includes a cluster identifier identifying only the second 
cluster, such that the UID of the second user constitutes a globally unique ID within the 
network, 

7. The network of claim 1. wherein, when the first user is using a personal 

,5 computer (PC) as a client, the first and second clusters enable the first user and second 
user to commmncate witii one another in each of the follow m^ers: 1) text chat using 
PC to PC communication, 2) voice chat using PC to PSTN phone communication, and 
3) voice chat using PC to mobile phone communication. 

20 8. The network of claim 7. wherein, when the first user is using a personal 

computer (PC) as a client, the fir.l and second clusters enable the first user and second 
user to communicate with one another in each of the additional follow manners: 4) 
pages using PC to PC communication. 5) pages using PC to SMS communication, and 
6) web conference. 



25 



9. A method of creating a communication session between first and second 
users, tiie method comprising the steps of: 

a cUent of the first user creating a communication session in a user server of the 



first user, 
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the client of the first user encoding an address of the session into an invitation 
message; 

the client of the first user sending the invitation message to a user server of the 
second user, through at least one intcnncdiate server; 
5 a routing service of the second user on the user server of the second user 

forwarding the invitation message to a client of the second user; and 

the client of the second user accepting the invitation message and connecting to 
the communication session, 

10 10. The method of claim 9, wherein each of the user server of the first user, the 

user server of the second user, and the at least one intermediate server are all within a 
first cluster of servers, and wherein each of the first and second users are assigned user 
identifiers (TJTDs) which include a cluster identifier'therein. 

15 11, The method of claim 9, wherein the conmiunication can be each of PC to 

PC, PC to PSTN phone, and PC to mobile phone, depending upon the client currently 
being used by the second user, and the first user need not know the type of client 
currently being used by the second user at the time the invitation message is sent, 

20 12. The method of claim 9, wherein said step of the client of the first user 

sending the invitation message to a user server of the second user, through at least one 
intermediate server, does not require that the first user or the at least one intermediate 
server know a network address of the second user such as an TP address or a phone 
number, whereby communications may be set up between the first and second users 

25 While maintaining a significant degree of anonymity. 

13, A method of establishing a communication session between first and second 
users > the method comprising the steps of: 
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providing at least one server cluster, and providing a user server for the first nser. 

and a user server for the second user; 

a client of the first user sending an invitation message regarding the 
coinmunication session to the user server for the second user via a connection server; 

the user server of the second server detennining whether to forward the 
invitation message to a PC of the second user or a mobile phone of the second user 
depending upon an online status of the PC of the second user, and the user server of the 
second server forwarding the invitadon message to one^f the PC and the mobile phone 
accordingly; and 

the second user receiving the invitation message via the second the PC or mobile 
phone and accepting the invitadon. 



14. A network comprising: 
a first cluster and a second cluster, 

each of the first and second chisiers including a plurality of user servers in 
communication with a database, at least one comiection server for connecting to 
external user clients, and at least one intra-cluster server for communicating with other 

clusters of the network; and 

wherein the clusters enable a first user comiected to the first cluster to estabHsh a 
20 commmxication session with a second user of the second cluster without the first user 
knowing an IP address or phone number of the second user. 

15. The network of claim 14. wherein the first user can send an invitation 
message regarding the session to the second user by utiUzing a network user identifier 
(UID) of the second user that includes a cluster identifier. 



25 



16. The network of claim 14. when the dusters and the netwoA enable the 
coinmunlcaticn. session between the firs. ™d second rners to be each of: 1) text chat 
using PC to PC commnnication, 2) voice chat using PC to PSTN phone comnnanicaDon. 
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25 



and 3) voice chat using PC to n^obile phone coznmunication, depending upon the clients 
currently in use by the respective users. 

17. A method of logging on to and using a network including a plurality of 
cluster servers, die method comprising the steps of: 
providing a client being used by a user. 

providing a cluster including a connection server, at least one user server, a 
mapping function, and a database: 

the client sending a log on request to the connection server, 
the connection sender checking an entered password for validity; 
the connection server requesting a user server ID from the mapping function, and 
the mappmg function selecting a user server in the cluster for the user; 

the connection server setting an online status for the user on the selected user 
server; and 

the connection server subscribing to another user's online status so that the user 
can momtor the online status of the another user. 

18. In a network including a pluraHly of server cluster., a method of a fir.t user 
momtoring a status of a second user, the method comprising the steps of: 

providing a cKent for the first user that is m communication with a first 
connection server; 

providing a chent for the second user that is in communication with each of a 
second connection server and a first user server; 

when the client for the second user logs on to the network, the second connection 
server forwarding status information indicative to the log on to the first user server; 

the first user server forwarding information regarding the status of the second 
user to the first connection server; and 
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the first connection server forwarding information regarding the status of the 
second user to the client of the first user so that the first user can monitor the status of 
the second user. 

19. The method of claim 1 8, further comprising the step of the second user 
adding second and third users of the network to a blinded list relating to the second user 
so as to prevent the second and third users from monitoring the status of the second 
user. 

20. The method of claim 18, wherein the status of the second user includes 
whether or not the second user is logged on to the network. 
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Messages are not sent directly Ijetween users, but instead through at least one intermediate routing service (RS) provided on a server 
of one of the users. Thus a user may hide or mask his/her personal information from other users even when communicating with 
thenct A user may establish a communication session with another user without knowledge of the cUent device (e.g., PC, mobile 
Q phone, etc.) being used by the other user, as the network arranges for communication (e.g., text chat session, voice chat session, web 
conference, or pages between the users regardless of the client device being used by the called user. The initiating user need not 
know whether the other user is currendy online via his/her PC or may instead l>e reached via pager or mobile phone. 
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(48) Date of publication of this correriprt v<^rcin«. zr ^ i 

P ui mis corrected version . hor two-letter codes and other abbrexnations, refer to the "Guid- 

25 May 2001 ance Notes on Codes and Abbreviations " appearing at the begin- 

(15) Information about Correction: '''"-^ of each regular issue of the PCT Gazette. 

see PCT Gazette No. 21/2003 of 25 May 2001 , Section U 
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